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HBORHOOD RADIO-TELEVISION TECHNICIAN 


You're the radio and television serviceman up the street 
or around the corner who helps the show go on. The full 
importance of your services is not recognized until some- 
body’s receiver goes bad. Then you’re needed . . . just as 
a policeman or a doctor or a fireman is needed when the 
occasion arises. You’re that important to your community. 


We think people ought to be told about you. So, we 
decided to talk about you in a full-color display you can 
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for long lite and dependable pertormance 


place in your window and on your counter . . . to remind 
folks that you—the radio and television technician— 
recognize and live up to your responsibilities as a mem- 
ber of the community. 

We owe it to you—and you owe it to yourself —to sell 
your community on your services. Your local RCA Tube 
Distributor has a complete packaged promotion built 
around the Community Service theme. See him today. 


Keep informed—keep in touch with your RCA Tube Distributor. 


a 


ey ELECTROM TUBES 


—— 


RADIO CORPORATION of AMERICA 


HARRISON, M.S. 


BE A SUCCESS AS 


RADIO-TELEVISION 


RE , 
sHoW Hern 


Available to | + EXTRA MONEY 

| IN SPARE TIME 
| . ET E R A N S | Many students make $5, $10 a week extra fixing neighbors’ Radios 
| 


in spare time while learning. The day you enroll I start sending 


you SPECIAL BOOKLETS to show you how to do this. Tester 
l under G. 1. Bi Th you build with parts I send helps you service sets. All equipment 


acetal is yours to keep. 
| TRAINED THESE MEX 2- GOOD PAY JOB ie 


Your next step is a good job installing and servicing Radio-Televi- 
sion sets or becoming boss of your own Radio-Television sales 
and service shop or getting a good job in a Broadcasting Station. 
Today there are over 90,000,000 home and auto Radios. 3100 
Broadcasting Stations are on the air. Aviation and Police Radio, 
Micro-Wave Relay, Two-Way Radio are all expanding, making 
more and better opportunities for servicing and communication 
technicians and FCC licensed operators. 


3. BRIGHT FUTURE E>) 


And think of the opportunities in Television! In 1950 over 
5,000,000 Television sets were sold. By 1954 authorities estimate 
25,000,000 Television sets will be in use. Over 100 Television Sta- 
tions are now operating, with experts predicting 1,000. Now is the 
time to get in line for success and a bright future in America’s 
fast-growing industry. Be a Radio-Television Technician. Mail 
coupon for Lesson and Book—FREE. 
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eee" | Will Train You at Home 
Read How You Practice Servicing or Communications 
with Many Kits of Parts You Get! 


Keep your job while training at home. Hun- Mail Coupon For 2 Books FREE 


dreds I've trained are successful RADIO- 
TELEVISION TECHNICIANS. Most had Act Now! Send for my FREE DOUBLE 
no previous experience; many no more than OFFER. Coupon entitles you to actual les- 
grammar school education. Learn Radio- , son on Servicing; shows how you learn Ra- 
Television principles from illustrated les- dio-Television at home. You'll also receive 
sons. Get PRACTICAL EXPERIENCE— my 64-page book, “How to Be a Success in 
build valuable Electronic Multitester for Radio-Television.” You'll read what my 
conducting tests; also practice servicing Ra- graduates are doing, earning; see photos of 
dios or operating Transmitters—experiment equipment you practice with at home. Send 
with circuits common to Radio and Televis- coupon in envelope or paste on postal. 
just part of the equipment my J. E. SMITH, Pres., 
students build with many kits of parts I fur- Dept. IGE, National 
nish. All equipment is yours to keep. Many Radio Institute, Wash- 
mts make $5, $10 a week extra fixing ington 9, D. C 
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Mr. J. E. SMITH, President, Dept. 1GE, 


| Radio Insti hii 9, D. C. 
Mail me Sample Lesson and 64-page Book about How to Win 
Success in Radio-Television. Both FREE. (No salesman will call. 
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NOW... GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


eel HOME! 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every advan- 
tage you can give it! That’s why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to prepare AT HOME for America’s 


: j billion dollar opportunity field of TELE- 

Here's ia ; j VISION-RADIO-ELECTRONICS. See how you 
REAL THING! may get and keep the same type of basic 
training equipment used in one of the na- 

———— tion’s finest training laboratories . . . how 


“SET UP YOUR OW re) WN i ae o cnt te OU you may get real STARTING HELP toward a 


good job or your own business in Television- 


HOM E LA BORATORY tee Radio-Electronics. _Mail the coupon today for 


completing regular complete facts — including 89 ways to earn 


money in this thrilling, newer field. 


T a Oscilloscope training at slight addi- 
WV) R-F Sj tional cost. 
igna D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 


Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES 
F —an outstanding training advantage — plus 16 big shipments of 
‘ pone se parts. Perform A a as fascinating experiments for 
practical experience. Bui an 
keep real commercial-type test Get BOTH of these 
equipment shown at left. information packed 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories—one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
If you’re subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 


pon toda —_—o-_ 
—s —— 


act NOW! MALL COUPON TODAY: 


DeFOREST'S TRAINING, INC., Dept. RN-7-H 


HOME Without obligation, | would like your late News-Bulletin 
showing 89 ways to earn money in Television-Radio-Electronics 


M OVIES ... and how | may prepare to get started in this thrilling field. 


Name 


Street. 


De FOREST'S TRAINING, INC. Sn Bl ain 


CHICAGO 14, ILLINOIS 
A De VRY INSTITUTION 
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No one else speaks exactly like 


you. Each of us uses different tones 
to say the same words. To study and 
measure how we make speech, 
acoustic scientists of Bell Telephone 
Laboratories built a model of the 
vocal system. 


Electric waves copy those of the 
vocal cords, electric elements sim- 


ulate the vocal tract, and, by adjust- 
ments, vowels and consonants are 
produced at pitches imitating a 
man’s or woman’s voice. 


Using this electrical system, tele- 
phone scientists will be able the 
better to measure the properties of 
people’s voices. Knowing more 
about speech they can find better 


The machine at the left is saying “Ah!” It’s 
the new electrical vocal system developed at 
Bell Laboratories. Top sketch shows human 
vocal system also saying “Ah!” The electrical 
model is sketched below it. Energy source at 
bottom of “tract” can emit a buzz sound, like 
vocal cord tone, or the hiss sound of a whisper. 


and cheaper ways to transmit it. 


This is another step in the research 
at Bell Telephone Laboratories 
which pioneered the exact knowl- 
edge of speech. Past work in the 
field is important in today’s fine 
telephone service. A still deeper 
understanding of speech is essential 
in planning for tomorrow. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for continued improvements and 
economies in telephone service. 
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training on’ film and tape recordings 
Now the De Forest-Sanabria Corporation—a division of the world’s 
largest television training school—brings class-room instruction to 
you right in your own home! You actually hear your instructor's 
recorded voice. At the same time you watch “blackboard” size 
projected pictures, diagrams and illustrations. It’s the quick, easy 
way to equip yourself for the big earnings in television—today! 


LOOK ... You get the tape recorder and projector 
right at the start of your course! 


You get the famous “TRANSPON- 
DER” precision built, high fidelity 
tape recording machine with your 
very first lesson—and a powerful 
projector with which you can view 
diagrams and illustrations en- 
larged to a size that makes them 


se 


| Ee 
{ easy to see and understand. 
HEAR your instructor SEE 2000 illustrations APPROVED FOR VETERANS 
It’s even better than the classroom, You learn quicker when you see UNDER G.I. BILL 
because you can repeat the instruc- diagrams and illustrations in black- 
tor’s lectures until they‘re thor- board size. 


oughly understood. APPROVED FOR VOCATIONAL REHABILITATION 


ASK your questions 


READ from reference library 


on tape F 
You receive complete books, pamph- Tell your instructor about’ © 
lets and manuals to supplement anything that puzzles you 
your instructor’s lessons. and get his answers back 
pronto. 


a 


BEA SUCCESS... ACT NOW! UPON TODAY! 
Millions of television set owners are demanding qualified , sambiicmatebntia tet 


television technicians to service their sets. There is a . 
tremendous shortage of such qualified men today and : Corporat ion # 
will be for many years to come. Get in on the ground : i 

floor of this booming industry and be prepared to accept 


a steady, big pay job for life. We can qualify you Ty 
quickly, easily, surely—and help get you a job when 1 
you complete your course. Send for illustrated booklet Ay 
that gives the complete details. 1 

: aa 

The De Forest-Sanabria Corp. ! 
An affiliate of American Television, Inc. pi i 

5050 North Broadway, Chicago 40, Illinois Check here [_] IF VETERAN [] NON-VETERAN - : 
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New OVER/UNDER 


WELLER 


SOLDERING GUN 


For ticklish TV soldering, there’s no 
tool like the new 135-watt Weller 
Gun. Dual spotlights eliminate 
shadows. Precision balance 
assures accurate soldering. 

\ Long length reaches deep 
aa into chassis. 5-second 
QA heating saves time 
WN and current. Your 

Weller Gun pays 
for itself in a 
few months. 


Check This 
Exclusive 

Combination 
of Features 


@ 5-SECOND HEATING 
—No waiting. Saves 
power. ‘ 
@ OVER/UNDER DESIGN—Tube construction 
gives bracing action to tip, and improves visibility. 
@ DUAL SOLDERLITE—Prefocused spotlights com- 
pletely eliminate shadows—let you see clearly. 
@ LONGER REACH —Slides easily into the most 
complicated set-up. Reaches tight corners. 
@ COMPACT DESIGN—Streamlined and precision 
balanced for delicate “pin-point” soldering. 
@ TRIGGER-SWITCH CONTROL—Adijusts heat to 
the job. No need to unplug gun between jobs. 
@ DUAL HEAT—Single heat 100 watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles all 
light-duty soldering. 
See new Model WD-135 at your dis- 
tributor, or write for bulletin direct. 

@ SOLDERING GUIDE. Get your new copy of 

“Soldering Tips" —revised, up-to-date 

and fully illustrated 20-page booklet 

of practical soldering suggestions. 

Price 10c at your distributor, or 

order direct. 


WELL CORP. 


810 Packer Street, Easton, Pa. 
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DOCTORS, LAWYERS AND THE RADIO-TV TECHNICIAN 


T IS generally agreed that “profes- 
sional people” are poor business 
men and, consequently, do not take the 
initiative when it comes to selling 
themselves and their services to cus- 
tomers. In the radio and television 
service field there are many thousands 
of qualified experts who fail to conduct 
themselves in a manner proper to one 
having a “professional” status along 
with doctors, lawyers, CPA’s, dentists, 
and other professional men. Failure to 
recognize their professional status has 
defeated many top flight technicians 
who depend upon a steady clientele for 
their livelihood. 

Many honest and capable techni- 
cians, faced with opposition from un- 
scrupulous “screwdriver mechanics” 
are sitting patiently by, waiting for the 
competition to hang itself. Some are a 
lot harder to hang than others and, 
while time passes, the sitter loses his 
customers to the chiseler who will at- 
tempt to do the job for half the price 
that has been established by the pro- 
fessional man. 

He cries aloud, but like the voice in 
the wilderness, is seldom heard. Few 
people pay attention to an individual, 
but when his voice is added to others in 
loud protest on matters bearing on his 
reputation and quality of work, he is 
able to command attention. In small 
towns, cities, and communities, his best 
counter-attack on the chiselers is to 
“keep company” with other respecta- 
ble men doing the same kind of work or 
operating a similar business who have 
organized locally to combat the incom- 
petent and unscrupulous people that 
are setting up shop and reaping rich 
rewards from the lush radio-TV in- 
dustry. 

These local organizations, however, 
can only solve problems in their own 
communities—not on a national scale 
where the entire industry is faced with 
the task of selling the set owner the 
idea that the electronic industry is able 
to give honest and competent service to 
the customer—in spite of continued 
pressure from those who tag us as a 
bunch of “gyps.” It will take the com- 
bined efforts of local and national or- 
ganizations to ward off the daily at- 
tacks on the service industry. After 
all these months we still lack a com- 
plete working national organization 
that can devote its full time, energy, 
and resources to conducting a hard hit- 
ting campaign to convince a discour- 
aged public that the industry is doing 
its utmost to solve its problems and to 
back up its products and prices with 
warranties, codes of ethics, and pro- 
grams designed to build the prestige of 
the deserving service technician and 


dealer by a well planned counter- 
attack against “fiy-by-night” operators 
who have neither the know-how or 
technical brains to properly maintain 
the equipment they sell and hope to 
maintain. 

There is real and added opportunity 
for the fly-by-night technician to prey 
on unsuspecting customers to sell them 
a color conversion to CBS standards 
at ridiculous fees and with no war- 
ranty to protect the “sucker.” This 
practice will be another blow at the 
reputation of TV technicians and is 
sure to be exploited in the press. All 
reputable service dealers and techni- 
cians should be on the alert for such 
a possibility and plan to smash such 
operations as soon as they start. 

Several manufacturers have already 
launched campaigns on a national scale 
to give concrete help to the qualified 
technician and to close the gate on the 
unqualified. Such programs help tre- 
mendously to win the confidence of the 
public as well as to give recognition to 
the deserving and honest technician or 
dealer—but it’s only part of the answer. 

The most potent ammunition, how- 
ever, is still lacking. We mean a na- 
tional organization that has the back- 
ing of our industry and all of its people 
toward a common goal. We don’t claim 
that such an organization is not in the 
making. We have high praise for TCA, 
NATESA, and others who are making 
a real contribution towards a better in- 
dustry and we eagerly look toward the 
day when all radio and television serv- 
ice technicians will be active in a na- 
tional organization headed by talent 
from the ranks. 

One of its objectives would be to de- 
feat any and all forms of licensing of 
qualified technical personnel. The very 
word “license” in a community is dis- 
tasteful to any merchant or his cus- 
tomers. To many it implies that some 
political agency is being “paid off’ for 
the privilege of conducting business. 

The reputable technician-dealer 
doesn’t need such sanction. He simply 
requires the good will of his customers, 
earned by fair dealings with those that 
he contacts and the good will that al- 
ways results from prompt and satisfac- 
tory service to the set owners. But 
once he has earned a reputation in h‘s 
community he must continue to sell 
himself as a professional and to recoz- 
nize his debt to the community in which 
he operates. His customers do not owe 
him a living—rather he owes his living 
to his customers. 

By conducting himself as a man with 
a professional status—his chances for 
success in the radio-television service 
business are assured. . . . . OR. 
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ALLIED for peak service! 


S-72 4-Band Portable. Tops for 
versatile, powerful all-wave 
reception. Covers 4 bands: 540-1600 
kc, 1500-4400 kc, 4.3-13 mc, 12-30.5 mc 
Features: 2 built-in antennas—loop for 
standard AM, 61” whip for short wave; 
has sensitivity control, AVC, BFO, 
main and fine tuning controls, phone 
jack. Handsome brown leatherette 
carrying case, 14x1214 x 714”. For 105- 
125 volts DC, or 50-60 cycle AC, or 
self-contained battery. With tubes, less 
battery. Shpg. wt., 16 lbs. 
97-505. S-72 Portable. Only. .... $109.95 
$16.49 down, $8.26 monthly for 12 mos. 
80-585. A-B Battery Pack. Net...... $4.17 


§ -7 Special AC-DC Value. Here’s 
versatile communications 
quality at low cost. Covers 540 kc to 44 
mc continuously for all AM broadcast 
and Amateur and foreign short wave. 
Controls: main tuning and bandspread 
dials, noise limiter, AVC, BFO on-off, 
BFO pitch; RF gain, volume, AM-CW 
switch, Tone-AC on-off, Standby- 
Receive. Built-in PM speaker and head- 
phone jack. In steel cabinet, 1844 x 84% 
ei For 105-125 volts DC or 50-60 
cycles AC. Complete with tubes. Shpg. 


wt., 29 lbs. 
$99.95 


97-747. S-77 Receiver. Only ... 
$14.99 down, $7.51 monthly for 12 mos. 


free 212-pace ALLIED caTaALoc 


Send forthe only complete Buying Guide to every- 
thing in Radio, TV and Industrial Electronics. Make 
your selections from the world’s largest stocks 
of quality equipment—at lowest, money-saving 


hallicrafters for peak performance! 


-_ Popular Double-IF Re- 
ceiver. Covers 5 bands: 

538-1650 kc, 1600-4800 kc, 4.6-13.5 mc 
12.5-35 mc, 46-56 mc. Features: elec- 
trical bandspread; tuned RF stage, 3- 
step crystal filter; NBFM adapter; auto- 
matic noise limiter; calibrated ‘‘S’’ 


meter; BFO; tone control; wide-vision 
dials; temperature compensation; uni- 
versal antenna input. Steel cabinet, 1814 
x 7%x 12". For 105-125 volts, 50- 60 
cycles. Complete with all tubes. Shpg. 
wt., 33 lbs. 


97-506. SX-71, less speaker. Only $] 99.50 
$29.93 down, $14.98 monthly for 12 mos. 
$X-71, with R-46 speaker. 63 lbs. Net $219.45 


For the Short Wave Fan! 


$-38 Here s the all-star, all- 

wave value that amazes 
even the experts. Covers 4 full wave 
bands, continuous range from 540 kc to 
32 mc. Receives AM broadcast and all 
important short wave frequencies. Fea- 
tures: full electrical bandspread; Band 
Selector; Voice-Code switch; Speaker- 
headphones switch; Standby- receive 
switch; latest PM speaker. Handsome 
furniture-steel cabinet, 12 44x 734x714". 
For 105-125 volts DC, or 50-60 cycles 
AC. Complete with tubes. Shpg. wt., 


15 Ibs. ; 
..549.50 


97-508. S-38B Receiver. Only . . 
$4.95 down, $5.25 monthly for 9 mos. 


ALLIED RADIO CORP. Dept. 1-G-1 
833 W. Jackson Bivd., Chicago 7, Illinois 


[) Send FREE 212-Page ALLIED Catalog 
() Enter order for Hallicrafters Model 


Enclosed $______. 


S- New Double-Conversion 
76 Receiver. Amazing selectiv- 
ity at moderate cost! Exclusive 5-posi- 
tion, 50 kc adjustable second IF, providing 
500 cycle band width at 6 db down, 3 ke 
at 60 db down, and 3 broad selectivity 
positions. Covers 538-1650 kc, 1720- 
4900 kc, 4.6-13 mc, 12-34 me. Full elec- 
trical bandspread; built-in 4%” “‘S’”’ 
meter; tuned RF; BFO; ANL; tone con- 
trol. Steel cabinet, 1814 x 9 x 914". For 
115 volts, 50-60 cycles AC. Complete 
with all tubes. Shpg. wt., 40 Ibs. 


97-746. S-76, less speaker. Only $169. 50 


$25.43 down, $12.73 monthly for 12 mos. 
$-76, with R-46 speaker. 70 lbs. Net $189.45 


For the Novice Licensee! 


Get on 
the air 
at 
LOW 
cosT! 


A complete basic Ham 
station for transmitting 


SR-7 
and receiving on all popular Amateur 
bands! Features: 4 band tuning—540- 


1650 ke, 1.65-5.1 mc, 5-14.5 me, 13-32 
mc. With 5” speaker and headphone 
jacks. Crystal-controlled transmitter in- 
cludes coils for 80, 40, 20, 11 and 10 
meter bands. 10-watt input 50L6GT 
final amplifier also serves as receiver 
output. Has keying relay. In steel cab- 
inet, 1274 x 7% x 7”. For 105-125 volts 
50-60 cycles AC. Complete with all tubes 
and coils. Shpg. wt., 18 Ibs. 


97-745. SR-75 Station. Only..... $89.95 
$13.50 down, $6.75 monthly for 12 mos. 


[] Full () Part Payment. 
Payment (Bal. C.O.D.) 


. prices. Get every buying advantage at ALLIED— 
speedy delivery, expert personal help and 
assured satisfaction. Write for your FREE copy of Name 
the 212-page ALLIED Catalog today. 
Address 
City. 
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DON‘T LET THAT BOTHER You. 
WITH THE HYTRON EASY 
BUOGET PLAN, you 

» CAN HAVE YOUR 

Mm HYTRON PICTURE 


TUBE RIGHT NOW. 


& Here's how YOU | 
4 can sell more 
Picture Tubes | 
WITH 


HYTRONS NEW 


EASY BUDGET FLAN / 


GUESS YOU NEED A NEW OUCH, 
PICTURE TUBE - THAT’LL | CAN’T AFFORD 
COST YoU ABOUT IT- 1 DON'T HAVE 
Ss MUCH CASH 
4 
¥ 


7 *50.00. / | | 
q 


WHAT A WONDERFUL 
PLAN. 

WE'VE GOT OUR PICTURE 

TUBE ....ANO 

UP TO TWELVE 

MONTHS TO PAY. 


ANOTHER HYTRON FIRST FOR YOU! 


No need to miss that profitable picture- 
tube sale — just because the customer 
doesn’t have the cash. The original Hytron 
Easy Budget Plan saves the sale. Gives 
you a competitive edge. Hytron has 
arranged the details for you. A national 
credit organization, with facilities in all 
TV areas, stands ready to serve you. 


Find out how you can put this wonderful, fy 
timely Hytron plan to work right now! 
Write for complete information today. 


MAIN OFFICE: SALEM, MASSACHUSETTS 
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ELECTRONICS sy 1 PHASES’ 
Shop-Method Home Training ; 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good 
pay —in manufacturing, broadcasting, television, commu- 
nications, radar, research laboratories, home Radio-TV 
service, and other branches of the field. National Schools 
Master Shop-Method Home Training, with newly added 
lessons and equipment, trains you in your spare time, 
right in your own home, for these fascinating opportuni- 
ties. OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER THE 
WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We’ll show you how you 
can do the same! Early in your training, you receive 
“‘Spare-time Work’’ Lessons which will enable you to 
earn extra money servicing neighbors’ and friends’ Radio 
and Television receivers, appliances, etc. 


LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
FREE! above, including tube and 

rahi: > -oyf lit 

5 These stiae valuable, professional quality 

T.R. F. Receiver B k ioe : rT " . Multitester. No extra charges 
a ove you © : You build the fine Superhet- 


erodyne Receiver with parts 


Superheterodyne Receiver 


Signal Generator 
facts. Send today for 


P ‘Audie Oscillator 


National Schools new, we send’ you. 
National Schools Training Is All-Embracing illustrated Book of Oppor- 

- a tunity in Radio-Television 
National Schools prepares you for your choice of many Stoct d aul 
job opportunities. Thousands of home, portable, and auto Seer Omes, Oe ee 
radios are being sold daily—more than ever before. Tele- Sample Lesson. No cost— 
vision is sweeping the country, too. Co-axial cables now no obligation. Use the 
under construction will soon bring Television to every coupon now — we'll 
city, town, and farm! National Schools’ complete train- answer by return 
ing program qualifies you in all fields. Read this partial VETERANS oliasei 
list of opportunities for trained technicians: HURRY! 

Business of Your Own e« Broadcasting ACT NOW! Both 

Radio Manufacturing, Sales, Service « Telecasting 2. 

Television Manufacturing, Sales, Service ° ies Resident & 

Laboratories: Installation, Maintenance of Electronic Equipment expires July 25 Yay Study 


Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service Courses offered 


Sound Systems and Telephone Companies, Engineering Firms 

Theatre Sound Systems, Police Radio NATIONAL SCHOOLS 

And scores of other good jobs in many related fields. LOS ANGELES 37, CALIF. © EST. 1905 
TELEVISION FIND OUT NOW...MAIL COUPON TODAY 
TRAINING 


complete series ol 


National Schools, Dept. 7-RN Mail in envelope | 
4000 South Figueroa Street or paste on 

Los Angeles 37, California penny postal. 
Send me your FREE book “Your Future in Radio” and 
the sample lesson of your course. I understand no 
salesman will call on me. 


NAME AGE. 


ITY ZONE_____STAT 
(1) Check here if Veteran of World War II 
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REPLACEMENT CONCENTRICS ? 


“Roll Your Own”’ 


et with IRC’s Amazing New 
\ LG ; e | e 


Replaces Over 90% of ALL 


Concentric Dual Controls! 


How long does it take you to get replacement concentrics? Days 
or weeks, maybe, if you’re looking all over the landscape for 
exact duplicates. Minutes—when you “roll your own” 


s with IRC’s astonishing new CONCENTRIKIT! 
ASSEMBLE ALMOST ALL CONCENTRIC 
DUALS IN JUST A FEW MINUTES 


Here, if we do say so ourselves, is the most sensational 
control development ever! A handy CONCENTRIKIT 
of 11 universal parts—a shaft end and a couple of base- 


exact concentric dual you need for home or auto radio as well as TV. 
More than 90% of all concentric duals can be replaced quickly 
and easily with CONCENTRIKIT! Think what this means in 
time-and-inventory savings. 


EASY, FOOL-PROOF CONCENTRIC REPLACEMENT 


Step-by-step instructions, furnished with every CONCENTRIKIT, make concentric 
dual assembly simple and easy. And IRC’s comprehensive new TV Replacement 


Manual gives full data on concentrics from the earliest home and auto radio sets 
to modern TV. Be sure to get your copy from your IRC Distributor. 
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With this compact CONCENTRIKIT Stock 
Assortment on your bench, you’re ready for 
all TV concentric dual requirements. Hand- 
some, durable metal cabinet contains all you 
need to assemble any of 144 different concen- 
tric duals. Parts cover over 500 different TV 
models ... RCA, Admiral, Air King, Belmont, 
Emerson, General Electric, Motorola, Philco, 
Westinghouse, Zenith, and many more. Order 
from your IRC Distributor now—or clip 
coupon for more @nformation. International 
Resistance Company, 401 N. Broad St., 
Philadelphia 8, Pa. : 


WRC Gomeentri kit 


over 500 TV Models 


This Complete Assortment — 
AND METAL CABINET 


at Only the Price of the Parts! 


Quontity Quantity 
Complete B19-133X 1 
Concentrikits 4 B11-137 3 
Base Elements B13-137 2 
B11-108 1 B13-137X 1 
Bl1-114 1 B18-137XX 1 
B11-115 1 B19-137X 1 
B11-116 1 B11-139 2 

bp: BI7-116 1 B13-139 1 
y BI1-119 1 B13-139X 1 
11- 1 
: -_ Inner Shaft Ends 
B11-121 1 
E-187 3 
B11-123 2 
E-190 1 
B11-128 2 €-202 2 
B11-130 1 
B13-130 2 Sleeve Bushings 
B13-130X 1 $-4 1 
B18-130X 1 $-5 1 
B18-132X 1 
B11-133 2 Resilient Retainer 
B13-133 2 Rings 10 
B13-133X 1 Switches 
B18-133X 1 76-1 3 


This handsome, enamelled all-metal cabinet keeps 
your CONCENTRIKIT Stock Assortment safe and 
handy. Four drawers with individual compartments 
keep parts in order. Cabinets may be stacked with 
IRC Resist-o-Cabinets for convenience and good 
looks in the shop. ALL-METAL CABINET IS SUP- 
PLIED AT NO EXTRA CHARGE—You pay only 
the regular price of the parts— $24.78. 


ORDER YOURS TODAY! 
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INTERNATIONAL 


in Canada: international Resistance Co., Lid., Toronto, Licensee 
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* WALSCO LUBRICATOR \ | a) Trans « FREE OFFER! 
* WALSCO CONTACTENE INJECTOR / =, = , 

tes Sach item in this attrac- 

* WALSCO TUNERLUB Vy om ee tive GIFT package will 

¢ WALSCO NO-0X f = r be useful to you. And it’s 

oe j yours at no extra cost! All 

* WALSCO CEMENT oY ; : 5 handy items in this 

package are from the 

famous line of 
WALSCO quality 
products. Every 


$ | , 4 - 4 radio and TV service , 
00 : man will want one 
value FREE 4 : Get yours today! 
with every $2.00 purchase of WALSCO 
products...or $10.00 worth of WALSCO antennas. 


FREE GIFT PACKAGE avaslable at you) 
local parts jobber. Get yours today! 


WALSCO WALTER L. SCHOTT CO. 


Los Angeles 18, Calif. « Chicago 6, Ill. 
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Tune in this RCA Victor “Personal” radio 
—no bigger than a book. Out pour the 
full tones of any orchestra—so full of 
“living presence”—that it’s like holding 
a band in your hand. 


This compact instrument grows directly 
from basic research conducted at .RCA 
Laboratories. Scientists and engineers here 
perfected highly efficient circuits and elec- 
tron tubes—powered by compact RCA 
Batteries. Its built-in antenna gives peak 
performance anywhere—at home or “on the 
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“Live artist’’ quality is a characteristic of the new 
RCA Victor “Personal” radio, one of the most compact ever built. 


road.” Its miniature loudspeaker offers fine 
acoustical performance in a minimum of 
space. 


Development of this handsome portable 
radio, weighing less than 4 pounds, is another 
example of RCA research and engineering at 
work for you. Result: a totally new satisfaction 
from a small “Personal” radio. 


* * * 


See the compact new RCA Victor 
“Personal” radio today. Model 


N. Y. Admission is free. Radio Corporation of America, B41 1—now on display at your local 
RCA Building, Radio City, New York 20, N. Y. RCA Victor dealer’s. 


See the latest wonders of radio, television and elec- 
tronics at RCA Exhibition Hall, 36 West 49th Street, 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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New 3% Edition 
SPRAGUE 


TV CAPACITOR 
REPLACEMENT MANUAL © 


Here—just off press—is the 


new Sprague Manual that tells 
you in a jiffy just what capacitor 
to use on practically any tele- 
vision replacement job. In- 
cludes complete electrolytic 
capacitor replacement data on 
964 TV receivers—saves you 
time, paves the way to better 


work on practically every job! 


GET YOURS... TODAY! 


Ask your Sprague distributor for 
a FREE copy of this new Manvol 


M-473. Or, write your name on 
the atiached coupon and en- 
close 10c to cover handling and 
mailing and we will rush 
your copy directly 
to you! 


Mail to: 
SPRAGUE PRODUCTS COMPANY 
51 Marshall Street, North Adams, Mass. 
Enclosed is 10 cents for your M-473 TV Manual. 


Name 


Street 


Zone 


City 


State 


Sot Radic Vea 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


THE FCC NEW DEAL IN TV, pro- 
viding for a coast-to-coast chain of 
thousands of new stations in the higher 
bands, and lower bands, too, which 
was scheduled to have been judged by 
industry in an early-spring hearing, 
will now have to wait for the swelter- 
ing days before its fate can be deter- 
mined, because of a sudden avalanche 
of briefs from over 700 prospective li- 
censees, educators, associations, con- 
sultants, network owners, manufac- 
turers, and labs offering varied opin- 
ions on the plan. 

Three professional groups played a 
major role in effecting a deferment of 
the fact-finding sessions: the Federal 
Communications Bar Association, As- 
sociation of Federal Communications 
Consulting Engineers, and the Na- 
tional Association of Radio and Tele- 
vision Broadcasters. All claimed that 
the storm of comments would require 
many more weeks and months to di- 
gest than anticipated, for the prepara- 
tion of their complete reviews on the 
situation. Survey reports filed by these 
associations were highly critical of the 
proposals offered by government. Ac- 
cording to NARTB, the Commission 
has suggested the subtraction of large 
number of channels fora .. . “special 
class of applicants by means of a blan- 
ket reservation. . .” This special class, 
or educators were not, in their opin- 
ion, entitled to this broad indefinite as- 
signment at a time when frequencies 
were precious. They felt that alterna- 
tive methods of providing school pro- 
grams should be considered; wire lines 
or microwave relays. It was their 
opinion, too, that universities were not 
too keen about TV, with many groups, 
such as the NCAA (representing 
around 300 of the country’s largest 
schools) on record suggesting that no 


sports, such as football, should be 
telecast. 
The legal specialists indicated in 


their comments that the recommended 
policy was... “predicated upon an 
invalid legal foundation . . .”, the pro- 
cedures suggested violating the pres- 
ent law, since there was no recognition 
of the rights of applicants to... “an 
equal and fair opportunity to be heard 
on the merits of applications.” 

Even members of Congress entered 
the argument, with some making per- 
sonal pleas for their areas. Senator 
Edwin C. Johnson of Colorado pointed 
out in a brief that Denver should cer- 
tainly have more than the three com- 


mercial very-high channels assigned. 
This allocation, he declared, actually 
.. . “discriminates” against the city, 
and in his opinion was therefore .. . 
“contrary to Congressional policy of 
fair, efficient, and equitable distribu- 
tion of TV broadcast facilities .. .” 
The Senator asked that there be a re- 
assignment of channels in his home 
state or among the states of Colorado, 
Wyoming, and Nebraska. 

Dissatisfaction was also voiced by 
WIP in Philadelphia, who declared 
that the removal of channel 12 from 
that city was improper. It appears as 
if WIP had applied for this channel, 
and extensive hearings on the case 
were completed before the freeze was 
clamped on, a procedure which was 
quite costly to the station. Executives 
of this station felt that the channel 
should now remain in the City of 
Brotherly Love. 

An alternate allocation plan was 
also filed with the Commission by one 
of the networks, Du Mont. Their pro- 
posal showed that the FCC could, 
through some reshuffling, add some 98 
stations in the very-high bands and 61 
in the higher bands. Specifically, Du 
Mont pointed out that in 375 commu- 
nities it should be possible to provide 
for 655 very-high stations, instead of 
557 outlets in 342 communities. In the 
ultra-high scheme, which involved an 
area north and east of Memphis, 598 
stations were cited as being possibili- 
ties, instead of 537 outlined by the 
Commission. 

The Du Mont proposal also con- 
tained one allocation-solution sugges- 
tion which may become a headline 
topic during the summer hearings. It 
seems as if some of the researchers of 
this pioneer manufacturer had had 
some interesting experience with auto- 
matic computing equipment, particu- 
larly with the Whirlwind One machine 
at the Massachusetts Institute of 
Technology, the device providing un- 
usually complete and accurate answers 
to complex problems, one of which in- 
volved allocations. In view of these 
results, they feel that Mr. Whirlwind 
can perhaps provide the answers to 
the whole allocation problem. So, they 
have fed some typical cases to the 
machine and plan to feed more to the 
huge electronic gear. And if FCC per- 
mits, the answers will be entered on 
the record. The results of this test 
may introduce a new era in frequency 
charting. 
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Frank’ Radio& Television Service 


hes mel lhe requirement 7 RAYTHEON fo 
BONDED ELECT 


It’s a bond of integrity — a bond of ability —a bond of confidence 
between customer and service dealer. It’s a bond resulting from 
Raytheon’s desire to improve relationships between customers and 
service dealers. It’s a bond of great value — yet it’s yours at no cost 
if you can qualify. It’s a bond that’s Raytheon’s investment in your 
future. 


For more than five years the Raytheon Bond, which cash protects 
service dealers’ 90-day guarantee on TV and Radio Repairs, has 
helped radio and television shops throughout the country to increase 
volume, build customer good will and has shielded them against 
attacks on their integrity. It can do the same for you! 


Better ask your Raytheon Tube Distributor if you 
can qualify for this outstanding business asset. 


nag RIGHT...FOR SOUND AND SIGHT 


RAYTHEON MANUFACTURING COMPANY 
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the Complete Transformer line 
that Meets Military Specifications 


If you require fully approved MIL-T-27 Transformers and Filter Reactors for 
prototype models, pilot runs or special applications, and need them in a hurry 
—call your electronic parts distributor for quick service on cHIcAGO Hermeti- 
cally-Sealed units. Chances are he’ll have them in stock—and you'll save 
valuable time and effort. There’s a complete range of CHICAGO MIL-T-27 
Transformers available: Power, Bias, Filament, Filter, Audio. 

CHICAGO Hermetically-Sealed Transformers are the world’s toughest units, 
preferred by engineers for those rugged applications. These stock transformers 


may be incorporated in your equipment with full assurance that they meet 
complete MIL-T-27 specifications. 


SEND FOR "NEW EQUIPMENT” TRANSFORMER CATALOG 


Have the full details at your fingertips on CHICAGO'S New Equip- 
ment Line—covering all MIL-T-27 units as well as famous Sealed- 
in-Steel transformers engineered for every application and geared 
to today’s circuit requirements. Write for your free copy of this 
important catalog today, or get it from your distibutor. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 


"3501 ADDISON STREET + CHICAGO 18, ILLINOIS —— 


The torrent of briefs snarled plans 
made by many, particularly those at 
the Commission, who expected the 
hearings to begin earlier and end 
around August. FCC Headman Wayne 
Coy had told a group of newspaper 
men during a Washington meeting 
that this ... “hearing may take as 
much as two months. That would 
bring us up to the forepart of August. 
The Commission may need August and 
September to study the record and 
render a final decision on its allocation 
master plan. Thereafter, it will allow 
a reasonable time, perhaps as much as 
two months, for the filing of new ap- 
plications and the amending of old 
ones. That would bring us up to the 
first of December when the Commis- 
sion could begin granting new con- 
struction permits or ordering hearings 
for contested applications.” 

With the hearings now set to begin 
just a few weeks before the Commis- 
sion had felt they might end, and with 
about triple the amount of testimony 
to study, it appears as if several and 
perhaps even more months will have 
to be added to Coy’s timetable for the 
processing of permits for new stations. 
The general consensus is that the 
spring of ’52 might see the beginning 
of a flow of station approvals. Whether 
the towers will go up and buildings 
will be constructed immediately or in 
the future, will depend on the needs 
of the military and the success of the 
CMP plan in allocating material for 
defense and the civilian front. Accord- 
ing to Coy, TV transmitters do not 

. “require a large amount of ma- 
terials and there is considerable op- 
timism in the trade that a reasonable 
amount of such materials may be 
made available during '52.” The out- 
look for ’53, opined Coy, appears 
bright. Citing Charles Wilson’s favor- 
able report to the President, Coy said 
that ... “within the present frame- 
work of defense planning, the radio 
manufacturing industry has a reason- 
able expectation that there will be a 


| continued, though somewhat curtailed, 


flow of materials.” 


COLOR TV, still a subject of sharp 
debate everywhere and destined to be 
a controversial topic for a long time, 
in spite of the decision of the jurists 
in Washington, had been adopted prior 
to the final decision by some mem- 
bers of the Commission, particularly 
its chief, Wayne Coy, as a favorite 
speech item. In an address before the 
National Newspaper Promotion Asso- 
ciation in Washington, commenting on 


the fact that it had been suggested 


that he touch on the subject of color, 
he said: “Confidentially, I would have 
touched on it even without a sugges- 
tion. I am a color enthusiast. And I 
know that most of you, too, are be- 
coming increasingly color-minded.” 

Describing the Commission’s new in- 
terest in color, Coy declared that they 
have found that ... “color opens up 
whole new fields for effective broad- 
casting.” 

(Continued on page 120) 
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Showing chassis of ‘“‘Vericon” Picture Monitor 
equipped with Sylvania tubes. These monitors are 
finding a wide variety of uses today in industries and 
institutions. They were designed to the exacting re- 
quirements of the Remington Rand “Vericon” System 
and built by Television Utilities Corp. 


The problem of smoke at New York’s beautiful U. N. Area 
is being solved with the help of Remington Rand's “Vericon” 
Industrial Television System equipped with Sylvania Tubes. 

In reaching a satisfactory solution, much credit goes to 
the Consolidated Edison Company, located near by, for their 
all-out cooperation. Among other preventive measures, this 
company installed and focused a set of Remington Rand 
“Vericon” TV cameras on their towering stacks. 

These cameras are hooked up to five strategically located 
viewing monitors—(soundless TV sets)—made by Television 
Utilities Corp. and equipped with Sylvania picture tubes and 
receiving tubes. 


Every day, these monitors are in operation. If at any 
time smoke should appear, Consolidated Edison observers on 
watch immediately operate special controls to clear up the 
situation. 


Writes Mr. A. E. Siegel, President of Television Utilities: 
“Our monitors have been running all day long without 
stop for more than three months. All are equipped with Syl- 
vania radio and picture tubes. We are wondering how long 
the Sylvania tubes will continue to take this kind of abuse 
without talking back.” 


* * * * 


The above is another interesting record of the durability and excel- 
lent performance of Sylvania tubes. Let us tell you something about 
the reasons behind this quality. For full technical data about any 
types of Sylvania receiving, transmitting, or picture tubes write 
today to: Sylvania Electric Products Inc., Dept. R-1307, Emporium, 
Pa. Sylvania Representatives are also located in all foreign countries. 


TELEVISION PICTURE TUBES; RADIO TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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Fig. 1. Admittance meter, adjustable-length 
line, generator, and detector set up for 
measurements on a stub antenna mounted 
over a 2-foot square ground plane. 


50 and 2000 me. is characterized 

by the transition between the use 

of purely lumped-parameter circuits 
and purely distributed-parameter cir- 
cuits. The problem of measuring im- 
pedance in this range is complicated by 
difficulties arising from this transition 
as well as by the widespread use of 
both balanced and unbalanced circuits 
and transmission lines. In the lower 
part of this range, conventional lumped- 
parameter bridges’ can be made to op- 
erate successfully by careful design 
which minimizes the stray inductances 
and capacitances. In the upper part of 
the range slotted lines are widely used 
for impedance measurements. Recently 
two devices have been developed which 
will operate over a large part of the 
frequency range under consideration 
and which have several advantages over 
both slotted lines and conventional 
bridges. These instruments are null de- 
vices and operate similarly to conven- 
tional low-frequency bridges in that 
the impedance is read directly from 
dials after balancing the instrument to 
a null. One of these instruments* meas- 
ures the magnitude of the unknown 
impedance and its phase angle, over the 
frequency range from 50 to 500 mc., 
while the other, the U-H-F Admittance 
Meter,’ measures the conductive and 
susceptive component of the unknown 
admittance over the frequency range 
from below 50 mc. to above 1000 me. 
Although the U-H-F Admittance 
Meter was designed for the purpose of 
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Description and applications of a meter for the 
direct reading of conductance and susceptance. 


measuring the conductance and sus- 
ceptance of an unknown circuit, it is 
very flexible and can also be used to 
match a load to a line by a null method, 
to compare directly the impedance of 
one circuit or component with that of 
another, and to measure voltage stand- 
ing-wave ratios or the magnitude of 
the impedance of an unknown circuit 
by a voltage-ratio method. When it is 
used in conjunction with an adjustable- 
length coaxial line having a uniform 
characteristic impedance, measure- 
ments on antennas and components 
can be simplified as the correction for 
the length of line between the unknown 
and the instrument can be eliminated, 
and when used with a wide-range 
balun, accurate measurements on bal- 
anced circuits can be easily made over 
a wide frequency range. 


Admittance Meter Principle 


In the admittance meter, the cur- 
rents flowing in three coaxial lines fed 
from a common source at a common 
junction point are sampled by three 
adjustable loops which couple to the 
magnetic field in each line as shown 
in Fig. 6. 

The coupling of each of the loops 
can be varied by rotation of the loop. 
One of the coaxial lines is terminated 
in a conductance standard which is a 
pure resistance equal to the character- 
istic impedance of the line, one in a 
susceptance standard which is a short- 


circuited length of coaxial line, and 
one in the unknown circuit. The out- 
puts of the three loops are combined 
by connecting all three loops in parallel, 
and when the loops are properly ori- 
ented, the combined output is zero. The 
device therefore balances in the same 
manner as a bridge. 

At balance the vector sum of the 
voltages induced in the three loops is 
zero. The induced voltage in each loop 
is proportional to the mutual induc- 
tance, M, and to the current flowing 
in the corresponding line. Since all 
three lines are fed from a common 
source, the input voltage is the same 
for each line and the current flowing 
in each line is proportional to the in- 
put admittance. Therefore, at balance: 


Mx (Gr+jBr) +MeGs+jMsBs = 0.(1) 


and on separating the real and imag- 
inary parts: 


Gr.=- 7 Pe nige rw - eae 
M 
Br =—7-2« (3) 


These equations show that the conduct- 
ance and susceptance of the unknown 
are proportional to the couplings of 
the respective loops to the conductance 
and susceptance standard arms and in- 
versely proportional to the coupling of 
the loop to the unknown arm. If the 
susceptance standard is made adjust- 
able to allow it to be set to the same 
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Fig. 2. Front view of admittance 
meter showing dial and indicator arms 
which control orientation of the loops. 


Fig. 4. Cross-section of a constant- 
impedance adjustable-length line. 
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Fig. 5. Circuit of crystal mixer. 


Fig. 3. Internal parts of the admittance me- 
ter. Pickup loop assembly has been re- 
moved to show coupling slots and loops. 
value of susceptance at any frequency, 
the loops can be calibrated directly in 
the conductance and susceptance of the 
unknown and in a multiplying factor 
applicable to both of the other scales 
with all calibrations independent of 
frequency. Since each coupling can be 
varied through zero, theoretically ad- 
mittances from zero to infinity can be 
measured, but in the practical case, 
both extremes are limited by the re- 
solving power of the dials. Fig. 2 shows 
the calibrated dial and the indicator 
arms attached to the loops. Fig. 3 is a 
view of the disassembled unit showing 
the barrels in which the loops -are 
mounted and the slots in the branch 
lines through which the coupling is 
obtained. 


Fig. 6. Schematic diagram of admit- 
tance meter circuit with standards, 
generator, and null detector connect- 
ed for admittance measurements. 
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Cerrection for Line Length 


In most high-frequency measuring 
devices it is not possible to connect the 
unknown circuit exactly at the point 
at which the impedance is measured. 
For instance, even the addition of a 
coaxial connector introduces a_ short 
section of coaxial line between the 
actual point at which the impedance 
is measured and the unknown circuit. 
This length of transmission line trans- 
forms the unknown impedance and 
must be corrected for in order to obtain 
the true impedance of the unknown. 
Corrections for the length of trans- 
mission ljne between the point of 
measurement and the unknown can be 
made using standard transmission- 
line equations or a Smith chart* cal- 
culator. 

In the admittance meter, the admit- 
tance is measured at a point directly 
under the center of the multiplier loop 
and a short length of 50-ohm coaxial 
line extends from this point to a coaxial 
connector. 

In many types of measurements, for 
instance in antenna measurements, the 
unknown must be mounted some dis- 
tance away from the measuring instru- 
ment. Under these conditions a length 
of transmission line is used to make 
the connection between the unknown 
and the instrument, and corrections for 
the total line length are made in the 
same manner as outlined for the section 
of line internal to the instrument. 
Of course corrections for both the inter- 
nal and external sections of line can be 
made simultaneously by adding the 
two lengths. The total electrical length 
of line can be measured by short cir- 
cuiting the line at the unknown and 
measuring the suspectance seen by the 
instrument. As long as the loss in the 
line is low, the electrical length, 1, is 
related to the measured susceptance, 
Bn, and the characteristic admittance 
of the line, Y., by the expression: 


Yo 
B.. degrees . . (4) 


l = are tan 


It is possible to eliminate the line 
correction and thus simplify the meas- 
urements by the proper choice of the 
line length. If the total electrical length 
of the line between the unknown and 
the point of measurement is exactly a 
half wavelength, or any integer mul- 
tiple thereof, and has a uniform charac- 
teristic impedance, the measured ad- 
mittance or impedance will be the same 
as that of the unknown. If the total 
electrical length of the line is an odd 
integer multiple of a quarter wave- 
length, the measured admittance, Yn, 
will be: 


a oe a, 
where Y. is the characteristic admit- 
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tance of the line and Z, is the imped- 
ance of the unknown. If a quarter-wave 
line is used with the admittance meter, 
the resistance and reactance of the un- 
known will be the respective readings 
of the conductance and susceptance 
dials, multiplied by 2.5. 

The use of this aid to measurements 
has been restricted by the difficulty in 
obtaining a simple aperiodic constant- 
impedance adjustable-length line. Re- 
cently D. W. Peterson and W. C. Mor- 
rison thought of a simple solution to 
this problem. A cross-section of a line 
based on their idea is shown in Fig. 4. 
In this line the ratio of the diameters 
of the inner and outer conductors, and 
hence the characteristic impedance, is 
a constant at all points along the line. 
This is achieved by making the inner 
and outer conductors slide at different 
points as indicated. In a line con- 
structed, which can be adjusted over 
a 20 cm. range, the voltage standing- 
wave ratio introduced in a matched 
line at frequencies up to 2000 me. by 
the insertion of the adjustable line 
was less than 1.03. 

The line can easily be adjusted to 
the desired length by placing a short 
circuit at the point at which the im- 
pedance is desired. The admittance 
meter is then set to balance at a short 
circuit if a half-wave line is desired 
or at an open circuit if a quarter-wave 
line is desired and the line length ad- 
justed until a null is obtained. The 
short circuit is then removed and the 
actual impedance or admittance meas- 
ured. Fig. 1 is the admittance meter, 
adjustable length line, generator, and 
detector setup for the measurement of 
the impedance of a stub antenna 
mounted on a 2-foot square ground 
plane. Fig. 8 shows the results of 
measurements made on this antenna 
over a wide frequency range. 


The Crystal Mixer as a Detector 


In measurements on radiating sys- 
tems, leakage between the radiating 
element and the detector can be a 
serious problem, particularly at the 
higher frequencies where most avail- 
able receivers are poorly shielded. One 
solution to this problem is to connect 
a well-shielded crystal mixer directly 
to the detector terminals and to heter- 
odyne the unbalance signal with a sig- 
nal from a second oscillator to produce 
a low-frequency output. The low-fre- 
quency signal is then passed through 
a low-pass filter and detected by a 
communications receiver or the i.f. 
amplifier section of a high-frequency 
receiver. The receiver then does not 
require good shielding as the frequency 
it operates at is different from the 
frequency of the signal radiated from 
the circuit under test. The low-pass 
filter prevents high-frequency signals 
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Fig. 7. Admittance meter, component holder, and adjustable 
line set up for measurements on resistors and capacitors. 


from reaching the mixer through the 
receiver. The crystal also mixes well 
on harmonics of the local oscillator sig- 
nal and hence a very wide frequency 
range can be covered using a local 
oscillator covering only a_ two-to-one 
frequency range. A circuit diagram of 
a crystal-mixer unit is shown in Fig. 5. 
The detector used in Fig. 8 is of this 
type and uses the 30 me. i.f. amplifier 
section of an AN/APR-4 receiver as 
the low-frequency detector. 


Components and Lumped Circuits 


Over a large part of the frequency 
range under consideration lumped- 
constant circuit elements are widely 
used. A knowledge of the impedance 
of various elements is necessary in 
many cases, but unfortunately the 
measurement of the impedance of com- 
ponents in this frequency range can 
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Fig. 9. Measured resistance and reactance of Allen Bradley ¥2 watt resistors. 
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Fig. 10. Sketch of a method of measuring the impedance of a component 
mounted in a circuit using the admittance meter and a length of coaxial cable. 
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Fig. 11. Sketch of a component holder for 
measuring components and lumped circuits. 
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Fig. 12. Sketch of a wide-range balun. 


be very complieated. For instance, in 
many cases the actual impedance of a 
component or lumped circuit is greatly 
modified by its physical position with 
respect to ground or to other circuit 
elements. Also it is difficult to connect 
a component to a measuring device 
without adding some lead inductance 
or stray capacitance. One method of 
measuring a component in position in 
a circuit is by connecting it to the 
measuring instrument by means of a 
length of flexible or rigid coaxial line 
as shown in Fig. 10. The inductive 
reactance of the lead from the end of 
the cable to the component under test 
and the stray capacitance to ground 
of this lead are measured as part of 
the unknown. However, if the leads 
are kept short, the distributed nature 
of the stray reactances can be neg- 
lected and they can be lumped into the 
L section shown in Fig. 10. The meas- 
ured impedance, R» + jXm, can be cor- 
rected for these stray parameters using 
the following equations: 


Ra 


Ro = (1 — X./X.)* + (Ra/de)' (6) 
- ere RB, 4- i." 
4 = - x. — Xi 
en (1 — Z0/K.)" + (Ra/Ke)* 
; i. (7) 


where X, is the series inductive re- 


Fig. 13. Resistance and reactance of a 0.05 uid. Sprague Hypass capacitor. 
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actance of the leads and X, is the shunt 
capacitive reactance. Since X, is capac- 
itive, the quantity inserted in the equa- 
tions will be negative. 

The actual magnitudes of the stray 
reactances can be measured by discon- 
necting the unknown from the portion 
of the connecting lead that is not a 
part of the unknown. The stray capac- 
itive reactance of the lead can be meas- 
ured by leaving the connecting lead 
open-circuited and measuring the im- 
pedance appearing across the end of 
the line. The stray lead inductance can 
be measured by short circuiting the end 
of the connecting lead to ground with- 
out changing its position by means of 
a large low-inductance strap or sheet. 
Reasonably accurate results can be 
obtained using this approximate circuit 
as long as the capacitive reactance of 
the lead is at least five times its in- 
ductive reactance. 

In many cases more accurate meas- 
urements can be made using the com- 
ponent holder shown in Fig. 11 on 
which the component or circuit may be 
mounted. The end of the center con- 
ductor of a section of air line is used 
as the ungrounded terminal and the 
outer conductor is extended in the form 
of a disk for a ground plane. The line 
can be short-circuited at the terminal 
by a very low-inductance disk. The 
component holder in conjunction with 
the adjustable line and the admittance 
meter makes a convenient means of 
measuring many components. Fig. 7 
shows a view of such an arrangement 
set up for measuring Allen Bradley 
14%-watt resistors. Fig. 9 shows the re- 
sults of some of the measurements. 
Fig. 13 shows the results of measure- 
ments made on a 0.05-ufd Sprague Hy- 
pass capacitor. 


SWR Measurements 


Besides being able to measure ad- 
mittance by a null method, the admit- 
tance meter can also be used to measure 
voltage standing-wave ratio on a 50- 
ohm coaxial line over a wide frequency 
range using a voltage-ratio method. 
For this measurement the susceptance 
standard is replaced by the conduct- 
ance standard and the conductance line 
left open-circuited. The unknown arm 
is set to maximum coupling, the con- 
ductance arm to zero coupling and the 
relative output voltage measured with 
the susceptance arm at maximum posi- 
tive coupling and maximum negative 
coupling. The ratio of the smaller to 
the larger of these two voltages is the 
magnitude of the reflection coefficient. 
The voltage standing-wave ratio can 
be easily calculated from the reflection 
coefficient, T. 


14+T 
oor ee 


(Continued on page 25) 
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Fig. 1. Typical commercial carrier 
type strain gauge 


oo ARE many methods of 
measuring the resistance value 
of a strain gauge. One of the 
earliest and still used systems is the 
a.c. Wheatstone bridge. Where the a.c. 
bridge supply frequency is high and 
the unbalance bridge output is recti- 
fied into d.c., it is termed a “carrier” 
system, as analogous with broadcast 
radio. 

The basic circuit that all the strain 
gauges are hooked in is a Wheatstone 
bridge (Fig. 2) having one, two, or all 
four legs active. By means of this cir- 
cuit it is possible to differentiate the 
small voltage changes from the prin- 
cipal voltage drop across the circuit. 
This is true whether a.c. or d.c. is used 
to power the bridge circuit. It does not 
matter what the resistance of the four 
legs is, just as long as the ratio of 1 to 
2 is equal to that of 4 to 3 when a 
balanced condition is desired. 

If #3 were a strain gauge, G could 
be calibrated to indicate either tension 
or compressive loads to good accuracy 
if there were no temperature change, 
but since temperature changes can 
cause materials to expand or contract 
and thus vary in resistance, it is neces- 
sary to have both legs #3 and #4 made 
as nearly identical as possible since the 
circuit will still remain balanced re- 
gardless of the magnitude of change of 
these two legs if they both change by 
the same amount. 
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CARRIER 
STRAIN GAUGE 
SYSTEMS 


By 
ALVIN B. KAUFMAN 


As discussed in previous literature, 
the strain gauge consists of a fine re- 
sistance wire firmly cemented to a 
structure, strain or stress being indi- 
cated by a change of resistance in the 
gauge due to tension or compression 
on the resistance wire. 

The d.c. bridge is generally quite 
satisfactory for the measurement of 
static loads. Where strain is very low 
or dynamic loading occurs, the d.c. 
bridge is not satisfactory. The use of 
an a.c. power supply on the Wheatstone 
bridge is a natural step forward, allow- 
ing easy amplification of minute strain 
induced potentials, and making record- 
ing of strains of various amplitudes 
easily possible. To facilitate galva- 
nometer recording, etc., the amplified 
unbalance bridge a.c. or “carrier” is 
rectified into d.c. As with any carrier 
system, the carrier frequency must be 


Fig. 2. Wheatstone bridge circuit. 


With low strains or dynamic loading, an 


a.c. or “carrier”? power supply for the 


strain gauge bridge is superior to d.c. 


ten or more times higher than the 
signal intelligence to be carried. This 
allows easy separation of the signal 
from the carrier and prevents to a 
large degree intermodulation products 
from developing. The rectified carrier 
may be both filtered and attenuated by 
a tuned filter to put out essentially 
smooth d.c. whose amplitude depends 
upon and varies directly as the strain 
applied to the resistive strain gauge. 

The carrier system resolves into three 
major components: a.c. power supply, 
bridge circuit (with balancing net- 
work), and the amplifier-demodulator. 

The design of the bridge a.c. power 
supply and of the amplifier will depend 
greatly upon two factors. These are 
whether the equipment is to be airborne 
or not, and whether operation shall be 
from a d.c. or a.c. line supply. 

For airborne operation, size, weight, 
and stability are important considera- 
tions, with generally both d.c. and 400 
cycle line supplies being available. Be- 
cause of weight considerations, the 400 
cycle line supply is generally used. 

Circuit-wise, ground and airborne 
units may be very similar with power 
transformer components being the main 
variation. Problems of stability in both 
the amplifier and bridge supply are 
more severe in the airborne operations, 
where frequent resetting or calibration 
is not possible. 

It is desirable to hold the output of 
the bridge a.c. supply constant as any 
variation of supply is reflected into 
variations of bridge output, thus pro- 
ducing fraudulent strain indications. 
Likewise, the amplifier gain must re- 
main stable over a wide range of line 
input voltages to avoid the same trouble. 

Calibration of the over-all circuit is 
possible and should be performed at the 
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Fig. 3. Schematic diagram of a strain 
gauge bridge circuit with a.c. input. 
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Fig. 4. Typical “half bridge” configura- 
tion showing dummy gauge installation. 


start and end of taking records, but as 
indicated, changes of gain or supply 
must not give fraudulent changes in 
strain indication while the record is 
being taken. 

In considering the bridge a.c. supply, 
it is immediately apparent that neither 
the commercial 60 cycle nor aircraft 400 
cycle line frequencies would be directly 
suitable for the bridge supply unless 
output voltage stability was obtained 
and the engineer would be satisfied with 
recording dynamic phenomena not to 
exceed respectively 6 and 40 cycles per 
second. In aircraft practice it is gen- 
erally desirable to have a top recording 
frequency of at least 100 cycles, and so 
commercial and other privately con- 
structed equipment generally produces 
a carrier output of 1000 to 5000 cycles. 
This output must be stable with fluc- 
tuating line voltage, and must be ad- 
justable to handle various loads at a 
specified output voltage without pro- 


ducing excessive harmonic output. Loads 
may vary from one channel to twenty 
or thirty, all of which tends to make 
the engineering design difficult. Inverse 
feedback is used to help stabilize the 
gain and control the harmonic content 
with varying loads. 

Frequency control of the bridge sup- 
ply may be obtained by tuning fork 
(ground operation only), by Wien 
bridge, tuned transformer or other 
well-known devices. 

The bridge supply may operate twice 
as many channels where half-bridge 
configurations are used. In this config- 
uration, the output transformer must 
be center tapped, this return being used 
for one of the conjugate output ter- 
minals of the balanced bridge, as shown 
in Fig. 3. 

Unlike automatic balancing potenti- 
ometer equipment used for quasi-dynam- 
ic strains, the carrier system works 
with an unbalanced bridge. To control 
this condition a 50,000 ohm potenti- 
ometer is used to adjust the bridge to a 
resistance balance and then by means 
of an adjustable trimmer condenser the 
system is brought to a capacity null 
balance. (Fig. 3). Having a balanced 
bridge, the resistance balance dial is 
turned clockwise, unbalancing it resist- 
ively to bring the meter up on scale to 
the desired point, the amount of adjust- 
ment depending upon the gain setting 
of the amplifier attenuator. To facili- 
tate testing and to assure that a tension 
reading will go up scale, the resistance 
balance potentiometer is always ro- 
tated clockwise when bringing the 
meter needle on scale after obtaining 
the null balance. To make the system 
uniform, one side of the oscillator power 
outlet is designated as “tension power” 
and the other side as “compression or 
dummy power” with color coding as 
desired. 


Fig. 5. Carrier strain gauge power supply. With proper selection of R,, 
unit output is insensitive to variations in heater and plate voltages. 
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Dummy gauges are gauges that are 
so mounted that they pick up no me- 
chanical strain yet are mounted in the 
neighborhood of the active gauge in 
order that temperature changes will 
affect both equally, including possible 
resistance changes in the hookup power 
leads. For convenience, six gauges are 
usually mounted on each dummy plate. 
More than this would result in self- 
heating of the plate unless it were very 
large. 

The circuit as used commercially is 
such that legs 1 and 2 are actually the 
two halves of the secondary of the 
transformer furnishing the power and 
are low in resistance. Also the coupling 
between halves of the output trans- 
former is very high, so that potentials 
of leg 1 and leg 2 are equal; therefore, 
any slight short to ground in any gauge 
will not unbalance the bridge too great- 
ly. Where only tension or compression 
strains exist in a half-bridge configu- 
ration, it is possible to have only one 
leg of the bridge exposed to strain. The 
balancing leg is then called a “dummy”. 

With the a.c. bridge, resistive balanc- 
ing alone is not satisfactory. Capacity 
unbalance may exist due to unequal 
capacity between hookup wires. This 
will also create an output signal, but 
this condition can be corrected with the 
trimmer condenser. 

After all channels have been bal- 
anced, each is set to the anticipated 
sensitivity needed. If the trial loadings 
show a compressive strain to exist on 
the channel being adjusted, bring the 
output reading up-scale to the upper 
portion of the dial by rotating the po- 
tentiometer on the balance panel in the 
clockwise direction, or leave it on a low 
reading if the preload indicates a ten- 
sion strain. 

The a.c. carrier amplifier system plus 
a recording oscillograph is the best unit 
for recording strains when it is de- 
sired to have a continuously recorded 
record of simultaneous forces. The use 
of the modulated carrier permits the 
simultaneous recording of steady as well 
as alternating strain components of all 
frequencies up to the limit of the car- 
rier or recorder. The present oscillo- 
graphs for practical reasons such as 
recording paper emulsion speed, galva- 
nometer driving power and galvanome- 
ter resonance characteristics are lim- 
ited to several thousand cycles per 
second. For transient and higher fre- 
quency response the oscilloscope type 
of instrument is more practical since 
it has no inertia problems and can 
readily use the faster 35 mm. films. With 
dynamic tests where the strains being 
recorded may vary rapidly and vary 
between one another, it would be almost 
impossible to separate them except for 
the use of the calibrating switch which, 
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besides giving sensitivity indication, 
sequences the channels in order. This 
stepping or calibrating may be per- 
formed, and is often advisable to per- 
form, during the record. This carrier 
system equipment will work equally 
well recording vibrations, temperatures, 
pressures, accelerations and direct or 
reciprocating forces up to the limiting 
frequencies of the galvanometers. Built 
within some oscillographs is an ampli- 
fier whose frequency output is con- 
trolled by a precision tuning fork, and 
which drives a small synchronous motor. 
This is directly attached to a small 
slotted disc which interrupts a beam 
of light. The number of slots through 
which the light can pass is adjustable 
so that the light which passes through 
reaches the sensitized paper by means 
of mirrors and a condensing lens to 
expose parallel 1/3, 1/10, or 1/100 second 
lines upon it, choice depending upon 
paper speed. As a precaution one of 
the galvanometers is often connected 
so that it will indicate a line frequency 
wave, giving a double check on the 
timing. ; 

When used on flight tests or where 
vibration is common, the equipment 
must be mounted on shock mounts to 
protect and prevent vibration from 
affecting and showing upon the oscil- 
lograph records. The shock mounted 
brackets are attached as nearly as pos- 
sible to the center of gravity of the 
equipment. 

Concluding, the discussion of the car- 
rier system would not be proper or 
complete without the inclusion and dis- 
cussion of typical schematics of the two 
major components of the system; the 
amplifier-demodulator (Fig. 7) and the 
oscillator power supply (Fig. 5). 

The strain gauge amplifier is a four- 
stage resistance coupled unit (any num- 
ber of which are built onto each rack 
panel) using two dual triode 6SL7GT 
tubes. It has an attenuator, designed to 
give full-scale sensitivities of the out- 
put meter of 1, 4, 10, 20, 50 and 100 x 
10* inches per inch of strain, and has 
an 0-1 ma. output meter using a copper 
oxide rectifier as a demodulator. 

The attenuator steps selected for this 
design were for aircraft use and may 
be modified to meet other industrial 
applications. 

There are a number of interesting 
design notes incidental to this carrier 
amplifier. The use of copper oxide meter 
rectifiers over germanium or hot diodes 
is one point. At normal ambient tem- 
peratures of 50 to 100° F their reli- 
ability and repeatability of accurate 
indication has indicated their use over 
the possibly wider thermal range of 
other units which would entail a loss 
of accuracy in quantitative measure- 
ments at all temperatures. 
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Fig. 6. Block diagram of basic carrier system strain gauge equipment. 


In order to make a daily check upon 
the sensitivity of the amplifier, a switch- 
ing arrangement has been incorporated 
into the amplifiers so that one by one 
a precision resistor is shunted across 
the compression or dummy side of the 
bridge, thus simulating a tension strain. 
This is shunted across the circuit to 
the gauge on the specimen. 

The amplifier incorporates. consid- 
erable inverse feedback, which is used 
in the first stage as the first attenu- 
ator step, and subsequently with the 
cascading stage’s inverse feedback for 
stabilizing the amplifier gain against 
variation of power supply and tube 
aging. 

A selective bandpass filter can’ be 
used to help lower stray pickup and 
hash but with the low impedance input 
used, this has not been necessary. 

The linearity of the output meter and 
the calibration of step x1 is accomplished 
by having a high impedance output and 
by adjusting the series rectifier resist- 
ance to the appropriate value. Calibra- 
tion of x4 is accomplished by adjusting 
the value of the feedback resistor in 
the first stage. The other calibrated at- 


tenuations depend upon the use of pre- 
cision resistors in the attenuator. 

It goes without saying that non-in- 
ductive resistors must be used through- 
out the circuit if proper operation is 
to be obtained in either the amplifier 
or oscillator unit. 

The oscillator unit was designed for 
mobile operation where both filament 
and plate potentials might vary con- 
siderably. The oscillator output is sta- 
bilized by VR control “rectification” or 
peak voltage limiting of its output, 
while the power amplifier is stabilized 
by generous inverse feedback. It pro- 
duces good waveform over a wide range 
of power supply voltages. 

The design of such an oscillator power 
supply is quite straightforward, provid- 
ing sufficient inverse feedback is used 
to take care of the wide range of load 
impedance. The output transformer is 
generally specially constructed, a low 
impedance output (about 30 ohms) 
carefully center tapped to give a bal- 
anced bridge condition when used with 
half-bridge configurations. Any small 
unbalance can be balanced out by the 
strain gauge balancing network...@~— 


Fig. 7. Strain gauge amplifier. R; is adjusted for proper meter range. 
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For Tube Circuit Desion 


By KEATS A. PULLEN, JR. 


Conductance curves provide dynamic information 


in a useful form for facilitating tube circuit design. 


years been hampered by difficulty 

in rapid choice of preferred cir- 
cuit components when handbook condi- 
tions for use could not be met. Re- 
cently, however, a method of data pres- 
entation permitting more direct de- 
sign techniques has been developed. Its 
application to practical problems of cir- 
cuit design will here be considered. 


Byers: vecn use of tubes has for 


Standard Design Curves 


Design curves supplied by manufac- 
turers usually take the form of a set 
of plate characteristic curves. These 
curves show for different values of 
bias the variation of tube plate current 
as the plate voltage is varied. The 
curves supply only static data on tube 
operation. Consequently application to 
the small signal problem under chosen 
static values is difficult. 

Dynamic data are made available by 
some of the manufacturers. These data 
usually consist of a single plot of trans- 
conductance, gm, plate resistance, 71,, 
and amplification factor, u, against 
grid bias. Since these curves apply at 
only one value of plate voltage, the 
data are of limited value. 

At least one manufacturer has now 
recognized the need for more data. He 
is publishing curves of amplification 
factor, transconductance, and plate re- 
sistance as a funé¢tion of grid bias at 
more than one plate voltage. This is 
certainly helpful. However, consider- 
able interpolation is required even with 
these. A set of curves permitting di- 
rect reading of the required parameter 
values as needed at any value of bias 
and plate voltage is the step now 
needed. 


Conductance Type Curves 


A form of curve set meeting this 
need has been presented in the liter- 
ature,’*****" Fig. 3 shows curves for 


10 RADIO-ELECTRONIC 


the 6J5 tube prepared in this manner. 
This curve set carries the usual plate 
characteristic curves, and also lines 
along which the values of the trans- 
conductance and the plate conductance 
(gp = 1/7») are constant. These addi- 
tional curves, as will be shown, provide 
the dynamic information required in a 
convenient form. 

The curves found useful for pentode 
and tetrode tubes have a slightly dif- 
ferent form. Both differences are 
caused by the fact that plate current in 
these tubes depends almost wholly on 
screen voltage and grid bias. The effect 
of plate voltage on plate current is ex- 
tremely small. For this reason the plot 
is here made against screen voltage 
(Fig. 1) rather than plate voltage. 

Where correction is required for the 


Fig. 1. Conductance type screen 
characteristics for the 7E7 pentode. 


7E7 CHARACTERISTIC PURVES ~ SCREEN | 
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small variations of plate and screen 
current and transconductance as the 
plate voltage varies, curves similar to 
Fig. 2 may be plotted. The screen char- 
acteristic curves are plotted with the 
plate voltage maintained at twice the 
screen voltage. The correction curves 
give the multiplying factor for deter- 
mining the correct value of a given 
parameter for any ratio of plate to 
screen voltage. The significance of this 
will be clarified by the examples which 
follow. 


Some Useful Formulas 


Experience indicates that the usual 
form of the voltage amplification equa- 
tion is not the most convenient for use 
with these curves. 


V.A. = — In R./(1 4 Ip R:) ° (1) 


Equations in this form apply directly 
to both triode and pentode tube appli- 
cations. In many pentode applications 
this reduces to: 


NAc mm Ga Ri es tt lle GS 


In both of these equations R,z is the load 
resistance in the plate circuit. Since 
the curves for gm and g, give the re- 
spective values in micromhos, the value 
of R, should be taken in megohms. 
Then the answer will work out correctly. 

The similarity of this equation to the 
equation of amplification for a feed- 
back amplifier is rather striking. Com- 
parison of Eqts. (1) and (2) shows 
that the g,»R: term in Eqt. (1) is in fact 
a feedback term. B is the feedback 
factor. 


Over-all amplification = A/(1 + AB) 
a ee ee (3) 
Two other equations, both applying 
exactly to triodes, of considerable use 
are those for the cathode follower: 
V.A. = ga R,/{1 + (gm + gp) R,.} (4) 
and for the cathode degenerated ampli- 
fier: 
V.A. = — gm Ri/{1 + (gm + gp) Re 
+9p Ri} . . . . . . ° (5) 


For the exact form of these equations 
for pentodes, one should consult refer- 
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ence 7. Use of Eqts. (4) and (5) often 
is close enough for pentodes, particu- 
larly if the value of gm used in the de- 
nominator is taken as approximately 
1.3 times the value actually read from 
the curves. This makes allowance for 
the effect of screen transconductance. 


Triode Applications—Resistance 
Coupled Amplifier 

Discussion will here be limited to the 
resistance coupled stage. However, ex- 
tension of the described techniques in 
the standard way makes design of other 
forms very flexible. 

The first step in the application of 
the technique to triode tubes exactly 
parallels the initial step used in normal 
practice. A tentative load line is drawn. 
Two convenient locating points for the 
load line are the point for zero current 
in the tube, and the point for zero volt- 
age drop across the tube. If zero cur- 
rent flows through the tube the plate 
voltage is the supply voltage. If the 
tube is shorted to produce zero drop, 
Ohm’s law gives the current flowing 
through the resistor with full applied 
supply voltage. The load line is drawn 
through these two points. 

The next step is to read the approxi- 
mate values of transconductance and 
plate conductance at the intersections 
of the load line with the respective bias 
lines. Use of Eqt. (1) with these val- 
ues then gives the actual voltage ampli- 
fication at each point. Since these 
amplifications are not average, but ac- 
tual small signal amplifications, the 
variation of value indicates the distor- 
tion directly. Table II shows a set of 
data computed for the 6J5 with a 25,000 
ohm load resistor and a 250 volt supply 
voltage. Also included in this table are 
data for the same tube with an 80,000 
ohm load resistor and a 400 volt supply. 

One notes that the amplification 
change. from point to point is quite 
large. For this reason it is often pos- 
sible to select the desired operating 
range by inspection from these data. A 
quick estimate of the distortion may be 
obtained by use of Table I. Where the 
exact value of distortion is desired, 
Eqt. (6) should be used. 


%o dist. =— 25 , oo —_ Amin) / 


(Aue + Ania) : . (6) 


Use of Table I is as follows. First, 
the range is chosen meeting the values 
most nearly. Then the maximum ampli- 
fication column corresponding most 
closely to the actual amplification is 
found. The percentage distortion is read 
in the row corresponding to the mini- 
mum amplification. For an example, 
take a maximum amplification of 18.5 
and a minimum of 13.5. The scale to 
twenty is chosen. The maximum value 
is taken as 18, and the minimum as 14. 
Finding the corresponding column and 
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Amin 0 2 4 6 8 10 12 14 16 18 


Amax 0 5 10 15 20 4 =25 30 40 50 60 £70 


6 7 8 10 11 8 
2 4 6 7 8 10 
0 2 4 5 6 12 
4 0 2 3 4 14 
6 3 0 1 3 16 
8 5 2 0 1 18 
10 7 4 2 0 20 


Table I. A table for giving a quick estimate of distortion in a given design. 


row in the distortion table gives a 
value of approximately three per-cent 
distortion. The two ranges in the table 
are useful with low and high gain tri- 
ode circuits and can be used with many 
pentode circuits. Extension to meet 
needs of most circuits may be made by 
sealing all amplifications by a factor 
of ten or one hundred. 

Where it is desirable to optimize 
operating conditions, several sample 
load lines may be drawn and tested as 
indicated. Then allowance of a moder- 
ate reserve of voltage output normally 
yields a successful design. 

As a further example of the triode 
application of this technique, assume 
that an amplifier offering a high ampli- 
fication with good linearity were needed. 
Best linearity of operation will be ob- 
tained with the load line parallel to 
contours for constant gm and g»p. This is 
because of the smaller changes of gn 
and g, with bias. A high value of load 


Load res. 25k., 250v. 80k., 400v. 
Bias Amplifi- Amplifi- 
cation cation 
0 17.6 20.7 
-2 16.3 18.3 
-4 15.0 17.2 
-6 13.2 15.8 
-8 11.7 15.3 


Table II. Amplification of 6J5 for various 
values of bias, load res. and plate voltage. 
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Fig. 2. Correction curves for the 7E7. 


Fig. 3. Conductance type plate characteristics for the 6J5, 6SN7. 7A4 and 7N7. 
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Load Resistance 25,000 ohms 
Bias 0 18.6 

-2 16.9 

-4 15.6 

-6 14.2 

-8 13.0 
% Distortion 3 


50,000 100,000 200,000 
19.8 20.4 17.2 
17.6 17.0 16.4 
16.1 16.2 15.8 
14.7 14.4 15.0 
12.9 13.5 13.2 

3 4 2% 


Table III. Characteristic variations in gain for various loads with a plate voltage of 300 v. 
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Fig. 4. Conductance type screen 
characteristics for the 6AK5 tube. 
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resistance most nearly meets the speci- 
fied condition. 
Characteristic variations for a series 


of different load resistances with a 300 
volt supply are tabulated in Table III. 
Also included are the approximate dis- 
tortion values with a signal having a 
peak amplitude of three volts. 

Actual supply voltage requirements 
depend primarily on the incoming sig- 
nal voltage. Although some improve- 
ment of linearity can be obtained by 
increasing the supply voltage, above 
a certain minimum the improvement is 
small. A series of parallel load lines 
representing a test load resistance value 
may be drawn on the chart, and the 
smallest supply voltage providing the 
desired linearity chosen. Such a set of 
curves is shown in Fig. 5. These curves 
are plotted with R, = 100,000 ohms. 

Use of the triode as a mixer requires 
choice of conditions offering a rapid 
change of amplification with bias. This 
condition is achieved best when g,Rz is 
less than or equal to one. One needs as 
large a change-of-transconductance 
times load impedance product as can be 
obtained. The suggested rule gives a 
fair approximation to best conditions. 


Pentode Application 
The pentode R-C amplifier design 


Fig. 5. Effect of variation of the supply voltage for the type 6J5 and similar tubes. 


technique is similar in many respects 
to that for the triode amplifier. How- 
ever, the screen voltage of the amplifier 
tube is available as an additional ad- 
justable value. 

The basic set of curves on the screen 
characteristic sets present the variation 
of the plate current with the screen 
voltage for different values of control 
grid bias. The auxiliary curves indi- 
cate contours of constant transconduct- 
ance as a function of plate current and 
screen voltage. Plate conductance con- 
tours could be added as in the triode 
curves if desired. Inclusion of the trans- 
conductance contours measured to the 
screen current conveys more useful in- 
formation. These curves are needed pri- 
marily under conditions of a sort not 
often met by the average user. 

The first step in the design of the 
pentode amplifier is the determination 
of the range of screen voltage permis- 
sible. The minimum screen voltage is 
limited by the available signal voltage 
and the desired distortion. The maxi- 
mum is determined either by the re- 
quired frequency response or the need 
for as great an amplification as pos- 
sible. Freedom from distortion re- 
quires that the plate voltage at mini- 
mum bias not drop appreciably below 
the screen voltage. 

As an example, assume that an ampli- 
fier using a 7E7 were to be built. The 
signal input voltage was two volts peak, 
and the stage distortion was limited to 
ten per-cent maximum. From Fig. 1, 
transconductance values and expected 
distortion values can be obtained. 

The minimum acceptable screen volt- 
age under these conditions is 62.5 volts. 
Any value in excess of this up to the 
tube damage limits would meet distor- 
tion requirements. 


| J TE CHARACTERISTIC CURVES If the frequency response characteris- 
Y tics limited the load resistance to a 
6J5 - 6SN7 - JA4 - 7N7 

& 22 ve) - tenth megohm and the supply voltage 
/ oo” 4 y | were 250 volts, a design giving maxi- 
a all Ni j mum voltage amplification can be 
‘x 17 | mer | found. A trial calculation at minimum 

/ p ~ . 
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< | Ly | 4 / PX Bet se qT 24 /) [wef 4 loss. This limits the load resistance to 
| [LiF L LTL} —7| 14-7 Sy] ae [| 33,000 ohms. Amplification would be 33. 
O }—$§ “i i> =< a. ae, = 5 If the screen voltage were taken as 
LA = (ae TLH- 4-4 *\Zs 75 volts, the maximum load resistance 
| L--|L- L\-47 -—7 | LODE determined in the same way is 22,000 
+>) LaF A. =} = LA a 4 a ohms. The average voltage amplifica- 
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12-TUBE subminiature radio re- 
ceiver for aircraft use, continu- 
ously tunable from 190 to 550 kil- 
and utilizing a 135-kilocycle 
intermediate-frequency amplifier, has 
been developed by Gustave Shapiro and 
associates of the National Bureau of 
Standards. This assembly is the func- 
tional equivalent of a World War II 
unit more than five times as large. 

With the use of more and more 
electronic equipment within the limited 
space of military planes and tanks, re- 
duction of size has become increasingly 
important. The Bureau of Aeronautics 
of the Department of the Navy has 
therefore initiated at the National Bu- 
reau of Standards a broad program for 
subminiaturization of airborne equip- 
ment. Designed and constructed as part 
of this program, the new low-frequency 
receiver, in conjunction with a previous 
high-frequency project (a 60-megacycle, 
11-tube intermediate-frequency amplifi- 
er assembly), effectively brackets the 
communication spectrum. 

The new equipment, a “radio range” 
receiver used to keep aircraft on 
course, occupies about 55 cubic inches, 
whereas the volume of the original 
version was approximately 300 cubic 
inches. Characteristics of the receiver 
include continuous tuning from 190 to 
550 kilocycles, intermediate frequency 
of 135 kilocycles, a sensitivity of 5 
microvolts for 6 decibels signal-to-noise 
ratio, and a power output of 100 milli- 
watts. The 12 tubes provide two tuned 
radio-frequency amplifier stages, a mix- 
er, a local oscillator, two 135-kilocycle 
intermediate-frequency amplifier stages 
with a bandwidth of about 2 kilocycles, 
a diode detector, an a.v.c. diode, a beat- 
frequency oscillator, an audio amplifier 
stage, and a push-pull-parallel power 
output stage. All stages operate with 26 
volts direct current on heaters, screens, 
and plates. Under these conditions of 
operation, four subminiature audio 
power output tubes are required for 
adequate power output. 

Unusual design problems were pre- 
sented by the need for hermetic sealing 
and the high operating temperatures 
resulting from the very compact con- 
struction. Some of the noteworthy 
features of the equipment are outlined 
below. 


ocycles 


“ 


JULY, 1951 


A SUBMINIATURE 
LF. RECEIVE 


RADIO-ELECTRONIC 


The new subminiature receiver (left) ee 


is the functional equivalent of the 
World War II airborne unit (right). 


This NBS receiver indicates some steps that can be 
taken to reduce the size of electronic equipment. 


To facilitate mass production, seven 
detachable subassemblies, each of which 
can be built independently, are em- 
ployed in the receiver. This also per- 
mits somewhat easier servicing. The 
subassemblies are fastened to one 
another and to the front panel, which 
takes the place of a chassis. 

Printed circuits are used to a con- 
siderable extent. They are of value 
both in conserving space and for eco- 
nomical mass production. The wiring is 
“printed” on steatite or silicone-impreg- 
nated fiber-glass. 

Hermetic sealing of the entire unit 
affords protection against moisture and 


contamination. It also permits elimina- 
tion of protective coatings for the indi- 
vidual components, which saves space. 
A soldered copper band seals the hous- 
ing to the front panel; this band can be 
removed for repair purposes with a key 
of the type used for opening coffee 
cans. The air in the unit was replaced 
with nitrogen before sealing to prevent 
any possibility of oxidation. 

The bushings of the two shafts pro- 
jecting from the front panel for control 
purposes also had to be hermetically 

, sealed, and this presented a serious 
problem. The solution finally devised 
(Continued on page 27) 


The new receiver is made up of a number of subassemblies. (A) Mechanical tuning 
assembly and r.f. inductors in place. (B) R.f. amplifier and power-filter assemblies 
have been added. (C) Output transformer, potentiometer switch and associated 


(D) Unit in nitrogen. 


hardware in place. 


is ready for 
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By 
DE WITT H. PICKENS and 
ALBERT A. GERLACH 


Armour Research Foundation 


N RECENT years the advance of 
electronic instrumentation and 
measurements into media hereto- 
fore unexplored by mankind has estab- 
lished radio-link telemetering as one of 
the most useful tools of the scientific 
world. Research is no longer confined 
to the small bit of stellar space we in- 
habit but instead it extends out beyond 
the natural boundary of distance until 
at last man may feel that he is perhaps 
. a step closer in solving some of the 
mysteries of this universe. If credit 
for such expansion could be assigned to 
any one field it would undoubtedly be 
attributed to the long arm of modern 
research—radio-link telemetering. 

Hosts of telemetering systems have 
been used but perhaps the most versa- 
tile is the pulse coded system. This 
system of telemetering is used where a 
continuous record of intelligence is not 
required. One of the most familiar 
systems of this type is the one which is 
used to transmit intelligence emanating 
from count-rate phenomena. The use of 
pulse coding enables the sensing ele- 
ments to transmit a maximum number 
of intelligence channels with a mini- 
mum of electronic equipment. A com- 
mon example of this type of system is 
one which utilizes pulse-width coding 
wherein all channels of intelligence are 
transmitted by the same transmitter 
but are coded by having each separate 
channel of intelligence transmitted in 
pulsed form at different pulse widths. 
In such a coding system the recovery 
of the intelligence from the transmitted 
signal is accomplished by means of 
pulse width discriminators in the decod- 
ing equipment.’ 

It is the purpose of this paper to de- 
scribe a test generator which is used 
to align and test decoding equipment 
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Fig. 1. Front panel view of the test generator. 


Details of an instrument for use with pulse coded 
telemetry or with work involving pulse techniques. 


for pulse width coded systems. The test 
unit simulates the sensing elements and 
transmitter and provides a signal which 
may be used in testing the receiving and 
decoding equipments. 

The test generator to be described in 
this paper is a modified and extended 
version of one which was designed and 
constructed by the Naval Research Lab- 
oratories. A photograph of the test 
generator is shown in Fig. 1. The test 
generator has three independently ad- 
justable pulse-producing channels which 
provide either a video pulse output or 
bursts of r.f. energy equal to the pulse 
widths. Each of the three channels is 
provided with a pulse-width control con- 
veniently located on the front panel. 
These controls may be used to vary the 
output pulse widths over a range of 
twenty to one hundred microseconds. 
An output selector is provided wherein 
an output consisting of either of the 
three channels singly or all of them 
combined may be obtained. Provisions 
are made to internally initiate all three 
channels from the sixty cycle power 
source, each channel: being displaced 
from the others by one hundred and 
twenty electrical degrees. However, 
two of the three channels may be in- 
itiated from an external source at the 
desired repetition rate by means of ex- 
ternal triggering terminals. 

The r.f. section is tunable over a 
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range of from three hundred and sev- 
enty five to four hundred and eighty 
megacycles by an easily accessible tun- 
ing control. An output indicator con- 
sisting of a neon bulb is provided for 
visual indication of the output. 


Operation Of Electronic Circuits 


Fig. 2 is a functional block diagram 
of the test generator and Fig. 3 is a cir- 
cuit diagram of the test generator. 
Basically all three channels of the unit 
are composed of identical circuitry, 
hence it is necessary to explain only the 
operation of a single channel. 

The network formed by R: and Ru 
serves as a phase-shift network when 
the generator is triggered internally 
from the sixty cycle power source. The 
network formed by R:, R:, and R; (see 
Fig. 3) is a pulse shaping network 
which provides an exceptionally steep 
wave front for triggering the pulse gen- 
erator. This permits the use of low fre- 
quency sinusoids as external triggering 
sources. Via serves to square up the 
triggering pulse. This pulse is then dif- 
ferentiated by C, and R, and the posi- 
tive spike from the leading edge is used 
to trigger a monostable multivibrator 
comprised of both sections of V2. The 
width of the output pulse of the multi- 
vibrator is varied by varying the time 
constant of the grid-circuit network by 
means of R;. A small variable conden- 
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ser is provided to allow a minor adjust- 
ment in this time constant to bring the 
range of adjustment to the desired 
value. The outputs of all multivibrators 
are mixed in Vis, Vaz, and Vse accord- 
ing to the dictates of the output-selec- 
tor switch S,. The video output is taken 
from the cathodes of these mixing 
tubes. 

The output of the mixer tubes is also 
used to provide plate voltage to the r.f. 
section which provides bursts of r.f. 
energy for each video output pulse. 
This r.f. section is composed of a line 
type ultraudion oscillator whose quies- 
cent plate voltage is too low to sustain 
oscillation. The pulses from the mixer 
tubes supply plate voltage to the oscil- 
lator as a plate modulator. An r.f. out- 
put is provided by loop coupling to the 
oscillator plate line. 

In radio-link telemetering systems 
some difficulty is generally encountered 
in simulating the transmitting section 
in order to align and test the receiving 
and decoding equipments. This paper 
has described a test generator which 
will serve this purpose. While the test 
generator described herein was designed 
and constructed for a particular system, 
the versatility of the unit allows un- 
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limited extension to include broader 
systems. The range of pulse width 
variation may be increased to allow for 
many more channels of intelligence than 
the three provided by this unit. The 
number of channels that may be built 
into the unit is limited only by the 
pulse-width and guard-band spectrum 
of the entire system. This feature may 
be expanded further by the addition of 
more than one r.f. section, thus provid- 
ing a multicarrier system. 

All of these extensions may be easily 
incorporated into the test generator 
since they involve no new design but 
only an increase in the number or range 


of the component circuits already found 
in the unit. 

The authors have found that versa- 
tility of this test generator and the fact 
that it is so easily extended makes it 
a very useful laboratory instrument in 
work dealing with pulse-coded tele- 
metering systems. 

This test generator was developed 
and constructed under contract with 
the United States Department of the 
Air Force. 
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Fig. 3. Circuit diagram and component values for the complete test generator. 
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The PROBLEM OF RECORDING 


TV FREQUENCIES 


By 
JOHN D. GOODELL 


The Minnesota Electronics Corp. 


VERY engineer dreams, at one 
| hae or another, of finding the so- 

lution to an important problem in 
a manner that is unique, reasonably 
simple, and readily marketable. In this 
era there are many such problems to 
be solved. A particularly interesting 
group involves finding methods for the 
recording and reproduction of the in- 
telligence contained in extremely high 
frequency signals. The most obvious 
application is the recording of televi- 
sion programs. There are a number of 
reasons why this project should have 
importance, not the least of which is 
the fact that various people competent 
to do so have conservatively estimated 
that a really satisfactory development 
along these lines should be worth, say, 
fifty million dollars. This is a large 
enough financial goal to be interesting 
not only to individuals but to very 
large corporations, and undoubtedly a 
great deal of work along these lines 
is going on in many laboratories. 
To date no one has announced a com- 
plete solution. 

The initial reaction to this may be 
that motion picture film is a very 
satisfactory and obvious method, and 
why look further? Another is that home 
movies never became particularly popu- 
lar and there is no reason to believe 
that recorded television entertainment 
would be any more successful. 

An answer to the first question is 
that motion picture film is expensive, 
and it is certainly a requirement of any 
new process that it be low in cost. One 
reason that motion picture film is so 
costly is that it cannot be used more 
than once. A medium such as magnetic 
tape would greatly reduce costs because 
of the fact that it can be erased and 
re-used indefinitely. Ideal as motion 
picture film might seem, it is certainly 
true that current practice as dictated 
in part by economics does not yield a 
satisfactory result. Anyone who has 
made the comparison recognizes im- 
mediately the difference between a live 
show and a film show. This is not simply 
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A bank of television cameras in operation at a CBS studio. 


The recording of TV picture information for playback 
on conventional TV receivers presents a challenge. 


a matter of the fact that many movies 
shown are old and would not be good 
under any circumstances. It is inti- 
mately tied up with the techniques 
currently used for the recording and 
reproduction of television shows using 
this medium. It is involved with the 
differences in frame repetition rates, 
with the information that is lost in the 
scanning process between horizontal 
lines, and many other factors. 

The answer to the second objection 
is that even if recorded television 
shows never become popular in the 
home, the networks would provide a 
market of very substantial dimensions. 
It has been estimated that if antici- 
pated growth of television networks is 
realized, in a matter of a few years the 
total current output of the film manu- 
facturers would be inadequate to sup- 
ply sufficient material. Many people 
were stopped from purchasing 16 milli- 
meter home movie equipment by the in- 
adequacy of available program mate- 
rial, the nuisance involved in setting 
it up and many other factors that do 
not apply to television. If there had 
been as many movie projectors in homes 
as there are television sets today, the 
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market would have warranted a greater 
range and higher quality of program 
material and it would undoubtedly have 
been supplied. This could, in fact, be 
the best answer to the motion picture 
producer’s problem. One-shot televi- 
sion shows can hardly support the cost 
of feature motion pictures, and the 
need for condensation, provision of in- 
tervals for suitable commercial breaks 
and other factors make it most unlikely 
that television will ever provide the 
same kind of entertainment now of- 
fered by the movies. No one will ques- 
tion that developments in the radio 
field, the availability of radio equip- 
ment in millions of homes and associated 
factors provided the foundation for the 
phonograph record industry as it ex- 
ists today. The parallel is quite sound. 
At the beginning of radio broadcasting 
the record industry began to fail. In 
a short time the improved facilities 
widely available for music reproduction 
brought it back to climb far beyond its 
previous peaks. There are probably as 
many television set owners who would 
purchase added facilities and rent or 
buy recorded high quality shows as 
there are radio set owners who have 
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MODELS A, B, & C HELIPOTS 
A-—10 turns, 46” coil, 1-13/16" dia., 5 wotts— 
resistances from 10 to 300,000 ohms. 

B—15 turns, 140” coil, 3-5/16" dia., 10 watts 
—resistances from 50 to 500,000 ohms. 

C-—3 turns, 13-1/2" coil, 1-13/16" dia, 3 
watts—resistances from 5 to 50,000 ohms. 


MODELS D AND E HELIPOTS 

Provide extreme accuracy of control and ad- 
justment, with 9,000 and 14,400 degrees of 
shaft rotation. 

D—25 turns, 234” coil, 3-5/16" dia., 15 watts 
—resistances from 100 to 750,000 ohms. 
E—40 turns, 373” coil, 3-5/16" dia., 20 watts 
—resistances from 200 ohms to one megohm, 


LABORATORY 
MODEL HELIPOT 
The ideal resistance 
unit for use in labora- 
tory and experi- 
mental applications. 
Also helpful in cali- 
brating and checking 
test equipment. Com- 
bines high accuracy 
& and wide range of 
5 10-turn HELIPOT with 
ta precision adjustability of DUODIAL. Avail- a 
ae able in eight stock resistance values from zh 
© 100 to 100,000 ohms, and other values on BS 
% special order. s 


G J 
MODELS F, G AND J PRECISION 
SINGLE-TURN POTENTIOMETERS 
Feature both continuous and limited me- 
chanical rotation, with maximum effective 
electrical rotation. Versatility of designs per- 
mit a wide variety of special features. 
F—3-5/16" dia., 5 watts, electrical rotation 
359°—resistances 10 to 100,000 ohms. 
G—1-5/16" dia., 2 watts, electrical rotation 
356°—resistances 5 to 20,000 ohms. 
J—2" dia., 5 watts, electrical rotation 357° 
—resistances 50 to 50,000 ohms. 


MODELS R AND W DUODIALS 

Each model available in standard turns-ratios 
of 10, 15, 25 and 40 to 1. Inner scale in- 
dicates angular position of HELIPOT sliding 
contact, and outer scale the helical turn on 
which it is located. Can be driven from knob 
or shaft end, 

R—2"' diameter, exclusive of index. 
W-—4-3/4" diameter, exclusive of index. Fea- 
tures finger hole in knob to speed rotation. 


For many years The HELIpot Corporation has been a 
leader in the development of advanced types of potentiom- 
eters. It pioneered the helical potentiometer—the potentiom- 
eter now so widely used in computer circuits, radar equip- 
ment, aviation devices and other military and industrial 
applications. It pioneered the DuopiaL*—the turns-indicat- 
ing dial that greatly simplifies the control of multiple-turn 
potentiometers and other similar devices. And it has also 
pioneered in the development of many other unique potenti- 
ometric advancements where highest skill coupled with ability 
to mass-produce to close tolerances have been imperative. 
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In order to meet rigid government specifications on these 
developments—and at the same time produce them economi- 
cally—HELiPot* has perfected unique manufacturing facilities, 
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dy ii g ; é 4 r including high speed machines capable of winding extreme 

= F ; ‘ g 8 ¥ lengths of resistance elements employing wire even less than 
se ge as > ° 001” diameter. These winding machines are further supple- 
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mented by special testing facilities and potentiometer “know- 
how” unsurpassed in the industry. 


So if you have a problem requiring precision potentiom- 
eters your best bet is to bring it to The HeLipot Corporation, 
world’s largest manufacturer of such equipment. A call or 
letter outlining your problem will receive immediate attention! 


. *Trade Marks Registered 


I ; oth Se specs nigh F 
u 3-GANGED MODEL A HELIPOT AND 


CORPORATION, 


DOUBLE SHAFT MODEL C HELIPOT 

All HELIPOTS, and the Model F Potentiometer, 
can be furnished with shaft extensions and 
mounting bushings at each end to facilitate 
coupling to other equipment. 

The Model F, and the A, B, and C HELIPOTS 
are available in multiple assemblies, ganged 
at the factory on common shafts, for the con- 
trol of associated circuits. 


MULTITAPPED MODEL B HELIPOT AND 
6-GANGED TAPPED MODEL F 

This Model B Helipot contains 40 taps, placed 
as required at specified points on coil. The Six- 
Gang Model F Potentiometer contains 19 addi- 
tional taps on the middie two sections. Such 
taps permit use of padding resistors to create 
desired non-linear potentiometer functions, with 
advantage of flexibility, in that curves can be 
altered as required. 


SOUTH PASADENA 4, CALIFORNIA 


Field Offices: Boston, New York, Philadelphia, Rochester, Cleveland, Detroit, Chicago, St. Louis, Los Angeles and Fort Myers, Florida. Export Agents: Fratham Co., New York 18, N.Y. 
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phonograph facilities and collect rec- 
ords. It is not a small potential market. 

Television recording provides only 
one of the important applications for 
some means of recording and reproduc- 
ing the intelligence contained in very 
high frequency signals. There is little 
doubt that the design and development 
of various types of computers will play 
an increasingly important part in the 
growth of all industry and all scientific 
progress. The principal function of 
computers is to handle data so rapidly 
that complex problems may be solved 
in extremely short periods of time. This 
applies not only to the handling of 
statistical studies and mathematical 
analyses but equally to control func- 
tions. It is the speed with which a 
computer may take dynamic variables 
into account that makes it superior and 
important as a control device. 

The speed with which data may be 
manipulated is directly related to the 
compactness with which it may be 


Interior view of the Rapid Selector used by 
the U. S. Department of Agriculture library. 
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Some form of magnetic recording may solve the problem of recording TV frequen- 


Here is some Ampex tape recording and reproducing equipment in use. 


recorded. Temporary storage is neces- 
sary in many types of problems, and 
permanent memory of reference tables 
and experience is essential for many 
applications. Even the dynamic han- 
dling of information is related to the 
compactness of its representation. 

The accumulated information of man- 
kind is stored principally in books and 
in libraries of considerable physical 
size. The cost of details involved in 
absorbing a book into a large library, 
with suitable reference and index opera- 
tions, is measured today in dollars. The 
physical problem of locating all the 
references on a single subject places 
a burden on library staffs that makes 
satisfactory service to their clients im- 
possible. A partial solution is found in 
microfilm techniques and devices for 
rapidly collating microfilmed material 
for reproduction by photographic meth- 
ods. This is not necessarily the best 
solution nor the most convenient and 
compact means for storing such mate- 
rial. 

The same difficulties arise in con- 
nection with the files of any large 
organization. Punched card coding of 
information is one of the present solu- 
tions. Again, it is not necessarily the 
best nor the least expensive. There are, 
of course, many potential military uses 
for these developments that will be 
readily identified by informed engi- 
neers. 

Medical case histories, legal deci- 
sions, chemical abstracts—the list of 
applications for compact, readily avail- 
able storage of information is endless. 
Printing, photographic, xerographic, 
magnetic, electrostatic, luminescent, and 
countless other techniques are currently 
in use or under investigation. The spe- 
cific desirable features and apparent 
limitations of some of these have al- 
ready been discussed. 

It is of some interest to attempt to 


conceive of the limiting case, and at 
least a reasonable approximation is 
found in statistics regarding memory 
in the human central nervous system. 
It may be that temporary storage sys- 
tems, regenerative feedback structures 
as suggested by Weiner, exist for the 
handling of data important only in the 
consideration of a current problem. 
Most authorities in the field believe 
that at least all of the total percep- 
tions of the outside world are perma- 
nently stored in human memory. It has 
been determined that the time required 
for the human system to observe and 
record a total impression of the world 
available to the senses at any instant 
is approximately a tenth of a second. 
Each of these impressions may include 
simultaneous informational recording 
from each of the five senses. If it is 
true that this information is perma- 
nently stored (even though it cannot 
always be recalled) and if a man’s life 
is considered to be seventy years, the 
total capacity in numbers of intelli- 
gence units that can be recorded is a 
staggering figure. It is somewhat more 
than 10°—a hundred billion! 

A simple but important concept in 
connection with the recording, repro- 
duction and observation of intelligence 
units is the matter of series versus 
parallel orientation. The units of pic- 
ture information in television programs 
are transmitted in series, presented and 
observed in parallel. The eye observes 
each static picture of the world with 
the individual units of information in 
parallel while dynamic changes are ob- 
served in series. This means that if 
each picture of the world as observed 
by the eye is considered in terms of 
the total number of information units 
contained, the figure mentioned above 
must be multiplied by a large factor. 

In accordance with present practice 
the horizontal and vertical resolution 
of television pictures is approximately 
equal and amounts to about 360 lines 
along each axis. This takes into account 
the various losses involved in scanning 
techniques, the bandwidth limitations 
and other factors. The number of theo- 
retical units of information possible in 
each complete picture is then 360 
squared, or approximately 130,000. 
With 16 millimeter movie film this fig- 
ure is in an order of 150,000 units of 
information per frame, and with 35 
millimeter film about 250,000 to 300,000. 
There are many factors affecting pic- 
ture quality that are in no way repre- 
sented by these figures, and they are 
totally inadequate as expressions of 
merit for making comparisons. In some 
respects television presentation has 
theoretical advantages over motion pic- 
tures with regard to picture quality. 
It is widely believed that without 
change in existing basic standards, 
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television may be so improved as to 
produce pictures with total effective 
quality equal or superior to 35 mil- 
limeter film. 

The point under consideration here 
is the matter of determining the fre- 
quencies that must be recorded in order 
to provide storage for television images 
of contemporary quality. Since the 
number of units of picture information 
now provided corresponds to an upper 
limit of four million per second, this 
would appear to be the bandwidth 
necessary provided the information is 
to be recorded in series. A square wave 
signal would be desirable, of course, 
but would require a bandwidth of 
around 50 megacycles. The present goal 
is not to produce recordings superior 
to existing standards but to be capable 
of results comparable to those obtained 
with the top frequency of four mega- 
cycles in the form of a sine wave. 

There has been considerable discus- 
sion in the literature about dividing 
the signal up into several bands for 
purposes of recording. This, in effect, 
is a matter of partially shifting the 
signals into a parallel orientation in 
order to reduce the frequency response 
required from each channel. This ap- 
pears very attractive and it may well 
be that a suitable method will be de- 
veloped, but it isn’t quite as easy as 
it sounds. The method requires a con- 
siderable change in the orientation of 
television procedures, or it requires 
systems for changing from series to 
parallel to series arrangements. Phase 
shift in this process is an extremely 
important consideration and seriously 
limits the methods that may be used. 
No means suggested to date in the 
literature appears to be inherently 
capable of meeting the theoretical min- 
imum phase shift requirements. 

It is not too difficult to conceive of 
methods for recording information at 
high frequencies. Most engineers famil- 
iar with magnetic tape research are 
aware of several possible methods. It 
is quite a different problem to repro- 
duce the signals properly. One reason 
is that many of the methods by which 
the signals may be closely packed do 
not lend themselves to the playback 
characteristics of conventional head de- 
signs, or conceivable head designs. An- 
other, perhaps more limiting, factor is 
involved with the maintenance of regis- 
tration if a number of channels are to 
be used. Slight skewing of the tape as 
it passes over the reproducers is very 
difficult to avoid, and synchronization 
between channels is indeed complex. 
Problems involving tape stability with 
respect to temperature and humidity 
that are a nuisance in audio recording 
become a major barrier at frequencies 
in the ultrasonic range, and would ap- 
pear almost insoluble at anything ap- 
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proaching television frequencies. This 
does not mean that they are insoluble. 

There is at least one other approach 
to this problem, and to all of these 
problems, that is worthy of careful con- 
sideration. Almost all transmission of 
intelligence is in terms of abstract 
codes, or codes that are at least partial- 
ly abstract. This applies to verbalisms, 
printed words, two-dimensional pic- 
tures, etc. Two classes of code informa- 
tion may be considered. In the one 
class a symbol is completely arbitrary 
and is in no way representative of the 
intelligence it conveys except by com- 
mon agreement. In the other case the 
code is actually indicative of the mean- 
ing attached to it but still lacks com- 
plete information. Most verbalisms are 
in the first category although there are 
a few words that “sound” like their 
meanings. In the latter class are the 
perspective lines seen in a two-dimen- 
sional picture that indicate the third 
dimension and for which the eye has 
considerable tolerance. Also in this 
class is the music that comes out of 
most loudspeakers. It suggests the orig- 
inal music with sufficient accuracy so 
that the trained observer is able to 
fill in the gaps from his experience in 
listening to live programs. 

All of these codes represent a con- 
densation of the information units 
necessary to convey intelligence. To 


At present, extensive use is made 
of kinescope recordings. This pic- 
ture shows some recently developed 
RCA film recording equipment. 


describe a refrigerator to a man from 
Mars would very possibly involve sev- 
eral thousand words, even assuming 
that he had some understanding of the 
(Continued on page 24) 
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Stock Arbors or Special Tubes to Meet Every Need 
SQUARE, ROUND, RECTANGULAR 
450” to 25” 1.P. 44” to 30” long. Tolerances + .002” 


You find PARAMOUNT 
A Spiral Wound Paper 
Tubes at the core of coil 
4 dependability in nation- 
ally known products and 
equipment. That’s proof 
they’re made rightto wind 
be and stay right on 
the job. Hi-Dielectric. 
Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on 
automatic machines. 


Paramount 
PAPER TUBE CORP. 


613 LAFAYETTE ST., FORT WAYNE, IND. 
Mfrs. of Paper Tubing for the Electrical Industry 


NEW! Shellac-Bound Kraft 
paper tubing. Heated 
shellac forms an adhesive 
bond between the lami- 
nations. Absolutely mois- 
ture resistant. 


SEND FOR ARBOR LIST 
OF OVER 1000 SIZES 
Write on company letterhead 


for stock arbor list. Includes 
many odd sizes. 
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BY BELL AIRCRAFT 


; Supersonic Aircraft 
(X-1) 


Jet-Propelled Fighter in 
U.S. (F-59) 


Ct 
ae 
BELL AIRCRAFT 
CORPORATION 


to accept the challenge of de- 
velopment work in... 


LONG RANGE 
PROGRAMS 


GUIDED MISSILES 


AIR-BORNE 
ELECTRONIC EQUIP’T 


ROCKET ENGINES 
HELICOPTERS 
CONVERTIPLANES 


Scientific or engineering degree 
and extensive technical experi- 
ence required. 


Manager, Engineering Personnel 
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STANFORD RESEARCH REPORT 
The imperative role organized 


re- 
search plays in a defense economy is 
cited in the 1950 Annual Report of 


Stanford Research Institute, recently 
released. During 1950 the technical 
staff worked on 154 projects. Eighty- 
seven projects established last year 
were carried on for business and indus- 
trial sponsors. Twenty-two new re- 
search studies were initiated for gov- 
ernment and military agencies. 
Extension to lower frequencies of the 
model technique for aircraft antenna 
studies is made possible by the staff- 
developed facility shown, in which elec- 
trostatic fields simulate low radio-fre- 
quency fields. In the industrial field, 
SRI has designed an electronic com- 
puter, applied a new continuous ion- 
exchange process to the purification of 


| industrial liquors, and worked on a new 
| principle for color television. Research 
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on the Poulter Seismic Method of geo- 
physical exploration for oil, sponsored 


| by the Institute of Inventive Research, 


developed a new split-spread technique 
allowing the use of smaller explosive 
charges, higher operating speed and 
lighter equipment. 

Four new companies are named in 
the report as having joined the Insti- 
tute’s Associate Plan, through which 
funds are subscribed to support develop- 
ment of research facilities and the In- 
stitute-sponsored research program. 


AUTOMATIC WEATHER STATION 

A self-contained automatic weather 
station which transmits weather data 
by radio and which can be parachuted 
from aircraft onto inaccessible terri- 
tory has been developed by Percival D. 
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Lowell and William Hakkarinen of the 
National Bureau of Standards. 

Named the “Grasshopper”, the de- 
vice was developed during World War 
II. Designed in the shape of a bomb, 
and packing its own parachute, the 
weather station will automatically set 
itself up and periodically make and 
transmit weather observations. When 
the unit is released over a desired lo- 
cation, the parachute is automatically 
opened by a line rigged from the air- 
craft. Simultaneously, an electric clock, 
which controls subsequent operations of 
the station, is turned on. The impact of 
landing sets off a small explosive charge 
which disengages the parachute and 
prevents the station from being pulled 
along the ground. A second explosive 
charge causes the station to rise to an 
upright operating position and a third 
explosive charge extends a telescopic 


vertical antenna to a height of some 20 


feet. The station is then ready for 
automatic transmission at intervals 
predetermined by the built-in timing 
mechanism. 

The developmental model had an out- 
put of the order of 5 watts. Operating 
on a frequency in the neighborhood of 
5 megacycles, it performed reliably 
over land at ranges of more than 100 
miles. The dry batteries used provided 
power for transmission of weather re- 
ports at 3-hour intervals for more than 
15 days. 


EDISON MEDAL PRESENTED 

Otto B. Blackwell, retired Assistant 
Vice-President of the American Tele- 
phone and Telegraph Company, has 
been awarded the Edison Medal of the 
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American Institute of Electrical Engi- 
neers for “pioneer contributions to the 
art of telephone transmission”. 
Presenting the award to Mr. Black- 
well (left) is Titus G. LeClair of Chi- 


cago, President of the AIEE, with Dr. 
Harold S. Osborne, Chief Engineer of 
A.T. & T. Mr. Blackwell is the 40th 
engineer to receive the medal since it 
was established in 1904. 


TV ANTENNA 


During the recent IRE Convention 
in New York, a 14-foot scale model of 
the new Empire State Multiple TV an- 
tenna was unveiled before FCC com- 
missioners and heads of broadcast sta- 
tions that will use the new antenna. 

On hand to witness the unveiling 
were (from left to right): George 
Sterling, FCC Commissioner; Comdr. 
M. W. Loewi, director of the DuMont 
TV network; Frieda Hennock, FCC 
Commissioner; Lt. Gen. Hugh Drum, 


president, Empire State Building, Inc.; 
Brig. Gen. David Sarnoff, Chairman of 
the Board, RCA; P. B. Stephens, busi- 
ness manager, N. Y. Daily News; E. M. 
Webster, FCC Commissioner; Kay 
Burke, “Miss Empire State;” E. J. 
Noble, chairman of the Board, ABC. 


PACIFIC ELECTRONIC EXHIBIT 

The 7th Annual Pacific Electronic 
Exhibit to be held Aug. 22-24 at the 
San Francisco Civic Auditorium will be 
both a jobbers show and an engineering 
exhibit, according to latest reports 
from Al Fry, committee chairman. The 
Preliminary Program and Exhibitors 
Directory are now available and the. 
Official Directory will be off the press 
early in August. 

Heckert Parker, Exhibit Manager, 
expects that manufacturers will be 

(Continued on page 29) 
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Typical cabinet installation, 
used by SPERRY GYRO- 
SCOPE CO., Great Neck, 
L.1., N.Y. All units ore 
supported by Grant No. 391 
Electronic Slides. This slide 
features progressive ball 
bearing action and thumb 
operated release for locking 
in extended position. 


The present preparedness program requires that manu- 
facturers be absolutely certain of the precision and 
dependability of all component parts. Over 50 years 
of dependability lie behind Grant Pulley & Hardware 
Co. Our extensive engineering and research department 
is constantly planning new and improved sliding de- 
vices. This department is available for consultation on 
individual specifications, and also provides engineering 
liaison from inception to conclusion of production. 
Chassis, Consoles, Racks, any device where access to 
parts or motion of equipment is desired should be 
equipped with Grant Slides, Wherever the installation, 
laboratory, tank, bomber, ship, mobile or stationary 
unit . . . you save time and manpower when you use 
Grant Sliding Devices. 


Grant Slides are adaptable for many military uses, and 
Grant customers with Government contracts can rely 
upon the dependability of Grant cooperation and 
delivery. 


Write Electronic Engineering Division for complete Catalogue 


GRANT PULLEY & HARDWARE CO. 


31-87 WHITESTONE PARKWAY ® FLUSHING, N. Y. 


The foremost name in Sliding Deuces 
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MEGOHM BRIDGE 
A Wheatstone bridge on which resist- 
ances of ten megohms (10° ohms) to 


million megohms 
ohms) may be read directly is announced 


one ‘hundred (10" 


by Special Instruments Laboratory, 


Inc., 1003 Highland Avenue, Knoxville, 
Tenn. 
Measurements with the Model 144 


Megohm Bridge may be made with a 
precision of one tenth of one per-cent 
over most of the range. Absolute ac- 
curacies of considerably better than one 
per-cent are made possible by a unique 
circuit which permits the instrument to 
be checked and calibrated against a set 
of standard resistors calibrated by the 
National Bureau of Standards. 

The Spinlab Megohm Bridge oper- 
ates from batteries from which shelf 
life is obtained and is designed to per- 
mit either vertical or horizontal use. 


FUSEHOLDER 

A miniaturized indicating fuseholder 
that instantly spots blown fuses and is 
an ultra compact unit that takes very 
little mounting space on or behind the 
panel is now being offered by Alden 


Products Company, 117 North Main 
St., Brockton, Mass. 
The 440-3FH has a neon bulb and 


double contacts molded as an integral 
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part of the crystal clear lens. The neon 
bulb glows when fuse blows and can be 
seen from any angle. Ideally suited to 
mass production assembly techniques, 
this fuseholder has generous, easily ac- 
cessible solder tabs which facilitate 
wiring and assembly to other circuit 
elements. 

Complete details are obtainable from 
Norman Curtis of Alden Products Com- 
pany. 


MICROWAVE INSTRUMENTS 

The Hewlett-Packard Co., 395 Page 
Mill Road, Palo Alto, California, has 
added two precision microwave instru- 


ments to its line of wave guide equip- 
ment. 

The 880A E-H Tuner consists of 
hybrid wave guide “tee” with movable 


contacting shorts placed in both shunt 
and series arms. The equipment per- 
mits the reduction of VSWR’s as high 
as 20:1 to values of less than 1.02, and 
is designed for use in tuning out resid- 
ual VSWR of loads, antennas, bolo- 
meter and crystal mounts. This tuner 
is offered in six wave guide sizes: 
xt. fF 2. th’ = &’. 4" = 
56”, 1” x 1%”, .702” x .391”. 


Also offered is the 912A High-Power 
Termination designed for use as a 
dummy load for high-power transmit- 
ters, in testing vacuum tube character- 
istics, transmitter output, etc. It con- 
sists of a rectangular wave guide sec- 
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tion containing a high loss material 
carefully tapered for low VSWR. The 
912A, maximum VSWR 1.1, is offered 
in sizes 3” x 1%” and 1” x %”. 910A 
terminations, maximum VSWR 1.06, 
are offered in six sizes, 3” x 1%”, 2” x 
1”,1%” x %”,1%” x %”, 1” x %”, and 
-702” x .391”. 


HIGH PERMEABILITY CERAMIC 
A compound of a complex crystalline 


structure formed by special treatment 
of selected metallic oxides featuring 


oe 4 
Be 


a 


high permeability and low electrical 
losses is now being produced by the 
D. M. Steward Manufacturing Co., 
Chattanooga, Tennessee. 

The manufacturer recommends the 
use of this compound, Lavite Ferrites, 
in television circuits (horizontal output 
transformer cores, permeability tuning 
cores, and deflection yokes), antenna 
cores for radio receivers, toroidal coil 
cores, electronic computers, high fre- 
quency ferrites with printed circuits, 1- 
200 mce., and high saturation ferrites— 
5000 gauss. 

Additional ‘information on Lavite 
Ferrites can be obtained upon request 
from Mr. D. G. Wilson, Director of 
Sales. 


CAPACITANCE METER 

A low-range r.f. capacitance meter 
which enables capacitances from a few 
hundredths of a micromicrofarad to 
100 micromicrofarads to be easily and 
quickly measured has been announced 
by General Radio Company, 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 

Type 1612-AL Capacitance Meter has 
two ranges, 0 to 10 uwxfd. and 0 to 100 
uufd., and are switched automatically 


by rotating the main capacitance dial. 
The instrument has a self-contained 1 
megacycle oscillator and resonance in- 
dicator. The measurement of tube- 
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socket capacitances as covered by the 
recent RTMA Standard TR-111 is ac- 
curately and conveniently carried out 
by means of socket adaptors which are 
available. 

This instrument is not limited to 
measurements on sockets but is useful 
for measuring ceramic, molded mica, or 
variable air capacitors of all types. A 
companion instrument, the Type 1612- 
A, with ranges ten times those in the 
Type 1612-AL, can be used to extend 
the range of measurements up to 1000 
micromicrofarads. 


PRESSURE CELLS 

Baldwin-Lima-Hamilton Corporation, 
Philadelphia, Pa., has added to its line 
of standard products differential pres- 
sure cells based on SR-4 resistance wire 
strain gauge measurement. 

These cells, identified as Type FMB, 
are available in two pressure ranges: 
£10 and +20 Ib. per sq. in. Maximum 
permissible line pressures are 50 and 
100 lb. per sq. in. respectively. De- 
signed for the standard 120 ohm circuit 


and for 300 ohm circuits, recommended 
input voltages are 6 volts and 12 volts 
respectively with maximums of 8 and 
16 volts respectively. Output at rated 
differential pressure is 2.000+ .005 
millivolts per volt input. Cells are tem- 
perature compensated for zero and 
span, Calibration accuracy is within 
%% of full scale anywhere within the 
rated range. 

In addition to differential measure- 
ments of fluid and gas pressures, the 
cells may be used for measurement of 
flow, liquid level, and other purposes 
such as determination of airfoil pres- 
sure distribution in wind tunnel tests. 
They may be used with standard Bald- 
win and other indicating, recording, 
and controlling instruments. 


WARNING LABEL 

A specially printed pressure-sensi- 
tive tape with the radioactivity symbol 
and the word “Radioactivity” printed 
in magenta on yellow background (ap- 
proved radiation warning colors) has 
been announced by Nuclear Instrument 
& Chemical Corporation, 229 West Erie 
St., Chicago 10, Il. 
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A convenient means of labeling radio- 
active hazards, chemicals, and contain- 
ers, this tape is arranged for small 
pieces to be easily torn off and put onto 
any surface. Each complete design is 
1% inches long. The roll is 215 feet 
long, one inch wide, and can be used on 
a standard holder. 


MINIATURE POTENTIOMETER | 
The Helipot Corporation of South | 
Pasadena, California is now in produc- 


tion on a miniature potentiometer of 
ultra low torque design, with an aver- 
age starting torque of .005 ounce inches 
at room temperature. 
The unit measures only % inches in | 
(Continued on page 31) 
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GOOD SOURCE FOR 


IMMEDIATE DELIVERY 


10% Discount on orders over $500.00 


All Prices FOB, N. Y. Minimum Order $5.00 
COD on Purchases under $20.00 
(Check or Money Order) 

Rated Companies—Send Purchase Order 
Prices Subject to Change 
Goods Offered Subject to Prior Sale 


Ri CORPORATION 


190 Washington St., New York 7, N. Y. 
WoOrth 2-1042 


Sell Your Used Equipment 
through the 
ADIO & TELEVISION NEWS 
classified columns 


Better heat-dissipation, greater resistance 
to moisture, better insulation—all are extras 
you get with Precision Paper Tubes, thanks 
to carefully supervised Laboratory Control. 
Also, spiral winding and die-forming under 
pressure provide 15 to 20% more strength 
with lighter weight—greater coil winding 
space. 


Available in round, square, oval, rec- 
tangular, or any shape, length, ID or OD. 
Made to your exact specifications of finest 
dielectric Kraft, Fish Paper, Cellulose Ace- 
tate or combinations. 


Write today for free sample and New 
Mandrel List of over 1,000 sizes. 


PRECISION PAPER TUBE CO. 


2063 W. Chorleston St 


Chicago 47, Ill 


Plant No. Two, 79 Chapel St 


Also Mfrs. of Precision Coil Bobbins 
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DR. ROBERT F. BACHER, formerly a member of the 
Atomic Energy Commission, has been named chairman of 
the Committee on Atomic Energy in the Department of De- 
fense Research and Development Board. Dr. Bacher is head 
of the Physics Department at the California Institute of 
Technology. Co-author of Atomic Energy States, 1932, 
Dr. Bacher is a member of the National Academy of Sci- 
ences, the American Philosophical Society, and Sigma Xi. 


GILBERT BRYAN DEVEY has been named Navy Depart- 
ment representative and consultant to the Physical Security 
Equipment Agency. Mr. Devey was Antenna System Engi- 
neering Supervisor at the U. S. Navy Underwater Sound 
Laboratory and has served as Staff Electronics Engineer to 
the Undersea Warfare Branch of ONR since 1949. Mr. 
Devey received his B.S. degree from MIT and studied engi- 
neering electronics at Annapolis. 


DR. MERVIN J. KELLY, Executive Vice President of 
Bell Telephone Laboratories, has been elected President and 
will succeed Dr. Oliver E. Buckley who has been appointed 
Chairman of the Science Advisory Committee of the Office 
of Defense Mobilization. During World War II, Dr. Kelly 
supervised the research and development of electronic ma- 
terial and equipment designed for the Army and Navy 
and received the Presidential Certificate of Merit. 


ROBERT F. LAMB has been appointed sales and service 
engineer for Esterline-Angus Company, Inc. Mr. Lamb has 
been a Sales Engineer in the factory office for several years 
and was formerly associated with Electronic Laboratories as 
chief draftsman, as a designer for Whittington Pump Co., 
and as sales agent in industrial chemicals for The Diversey 
Corporation. He studied Electrical Engineering at the 
University of Minnesota. 


F. K. MeCUNE, assistant general manager of General 
Electric Company’s Nucleonics Department, has been ap- 
pointed manager of engineering of the company’s Large 
Apparatus Division in Schenectady, N. Y. An electrical en- 
gineering graduate of the University of California, Mr. 
McCune joined GE in 1928 and subsequently held positions 
in the International General Electric Company commercial 
department and in the GE West Lynn, Mass. Works. 


RUSSELL A. WHITEMAN, formerly with Tuttle and 
Kift, Inc., has joined the engineering staff of Eugene Mittel- 
mann, Consulting Engineer, Chicago, where he will head 
research and development in the applied electronics field. 
Author of numerous technical articles, Mr. Whiteman 
obtained his E. E. degree from Columbia University. He was 
formerly associated with The Bell Telephone Labs., RCA, 
Bell and Howell Co., and Illinois Tool Works. 
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Reeording TV 


(Continued from page 19) 

language. To the man familiar with 
the code the single word is adequate. 
All information stored in books is 
stored in coded form. Shorthand is a 
superior code in the sense that it is 
more compact than conventional writ- 
ing but is fully capable of conveying 
the same intelligence. 

Machines may be designed to under- 
stand and interpret coded information. 
Thus, the possibility of recording intel- 
ligence that is now represented by a 
four megacycle sine wave by means of 
suitable coding of the information 
units becomes apparent as a possible 
means of television program storage. 

Consider one limiting case where the 
information involves only the two se- 
quences black-white and white-black. 
It is not difficult to conceive of a sys- 
tem where the variable amplitude of 
a single pulse would selectively trigger 
one of two mechanisms to provide the 
correct sequence. The other limiting 
case is defined by the fact that the 
possible number of pictures that may 
be presented with 150,000 units of infor- 
mation, each with ten possible shades 
in the range from black to white, is a 
finite number. Given a sufficient stor- 
age in the receiving device and a suffi- 
ciently wide range of variation in some 
parameter of the individual waveforms 
in the signal, television programs could 
be recorded and played back at the 
frame repetition rate of 30 cycles per 
second. Somewhere between these two 
is the practical possibility of reducing 
the number of symbols that must be 
recorded and reproduced per second 
to a figure that is within the limita- 
tions of available methods. 

There is another aspect of this prob- 
lem that suggests a solution not dis- 
similar to the coding system mentioned 
above. Large sections of picture infor- 
mation are repetitive. Only in sections 


The art of disc recording has ad- 
vanced rapidly, but with present 
techniques, frequencies are limited 
to the audio range or somewhat 
higher. A technician is shown 
checking the quality of a tran- 


scription being made on an RCA pro- 
fessional type recorder, Type 73-B. 
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of the picture where the detail is fine 
and where there are abrupt changes in 
pattern is the upper limit of four mega- 
cycles actually required. Large sections 
of the picture consist of identical repeti- 
tive information units. This points out 
the possibility of somehow providing a 
mechanism in the receiver that will 
need only a single triggering pulse at 
the beginning of each repetitive series. 
This would leave substantial units of 
time during intervals where the signal 
is self maintaining for storage of the 
information required to produce detail 


in relatively small areas. ~@~ 
Impedance Meas. 
(Continued from page 6) 

Since the susceptance arm is ter- 


minated in the characteristic admit- 
tance of the line and the voltage 
induced in each loop is proportional 
to the admittance of each line, the out- 
put voltage with the susceptance loop 
set to maximum positive coupling is 
K\Y. + Y.| and with the susceptance 
loop set to maximum negative coupling, 
it is K|Y. — Y.|. The ratio of these two 
voltages is |Y. — Y.| / |Ye + Yol, 
which is the reflection coefficient. 

In high-frequency work it is often 
necessary to match a load to a line. 
This can be a very tedious procedure 
using a slotted line, as the standing- 
wave ratio must be measured after 
each adjustment of one of the trans- 
former elements in order to determine 
whether the match is being approached. 

The procedure can be greatly simpli- 
fied by the use of an Admittance Meter. 
For this application, the conductance 
arm is set to 20, the susceptance arm 
to zero, and the multiplier arm to unity. 
The matching transformer is then ad- 
justed until a null is obtained. The 
adjustments can be made rapidly and 
simply as a continuous indication of 
the deviation from a match is obtained. 

In production testing and also in 
many laboratory applications it is often 
necessary to adjust two elements or 
networks to the same impedance. This 
can be carried out very simply using 
the Admittance Meter by setting the 
controls as outlined for matching ap- 
plications, but with the standard to 
which the other elements are to be 
adjusted substituted for the conduct- 
ance standard. When a null is obtained 
the two circuits have the same im- 
pedance. 


Balanced Circuits 


In many devices, such as television 
receiving antennas and high-frequency 
aircraft antennas, balanced transmis- 
sion-line circuits are extensively used. 
Instruments for measuring balanced 
impedances are not readily available 
and at high frequencies it is usually 
impractical to make three terminal 
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measurements’ of balanced circuits us- 
ing instruments which have unbalanced 
terminals as three measurements are 
required. Measurements with unbal- 
anced instruments can be made by a 
single measurement if a _ balanced-to- 
unbalanced transformer, called a balun, 
of the proper type is connected between 
the balanced line and unbalanced ter- 
minals of the instrument. One simple 
type of balun is a section of coaxial 
cable a half-wavelength long which is 
connected between one of the balanced- 
line conductors and the ground ter- 
minal on the instrument. This type of 
balun has the limitations that each 
length of line can be used only over 
a narrow frequency band, and usually 
the balanced terminals are not sym- 
metrical. Another type of balun*® which 
overcomes the difficulties associated 
with a fixed length of cable is shown 
in Fig. 12. This balun is a semi-artificial 
half-wave line made up of short sec- 
tions of air line and adjustable stub 
lines or capacitors. The stub adjust- 
ments required to make the line exactly 
equivalent to a half-wave line are sim- 
ple to make and the unit can be used 
over a very wide frequency range. In 
Fig. 14 the admittance meter and balun 
transformer are shown set up for 
making measurements on _ balanced 
lines at frequencies in the vicinity 
of 400 me. Satisfactory operation has 
been obtained at frequencies between 
50 and 550 me. Operation at frequencies 
above 550 me. has not been explored as 
yet. As can be seen from the figures, 
the balanced terminals are completely 
symmetrical. The adjustment procedure 
is very simple. The balanced terminal 
farthest from the measuring instru- 
ment is short-circuited to ground and 
the stub or capacitor at the center of 
the artificial line adjusted until a short 
circuit appears at the other balanced 
terminal. The short circuit is then re- 
moved and the other stub adjusted until 
an open circuit appears at the other 
balanced terminal. If the Admittance 
Meter controls are set to appropriate 
positions for each of these measure- 
ments, the proper adjustments of the 
stubs are indicated by null readings. 

The admittance seen looking into the 
balun from the unbalanced terminals 
is 4 times the admittance seen looking 
into the balanced line, or the input 
impedance to the balun is one fourth 
the impedance seen across the balanced 
terminals. The actual voltages from 
both balanced terminals to ground are 
the same, and the two are 180° out of 
phase, independent of the impedance 
of the balanced line. This balun is very 
useful for driving a balanced line as 
well as for measuring through. 

Very accurate measurements of bal- 
anced impedances can be made using 
this balun. Fig. 15 shows the results of 
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Fig. 14. Admittance meter and balun 
set up for measurements on bal- 
anced lines in the 400 mc. range. 


measurements made on various short- 
circuited lengths of 300-ohm balanced 
line at 400 mc. The measured suscep- 
tances were plotted as a function of 
length, and the velocity of propagation 
calculated from the physical lengths 
corresponding to electrical lengths of 
% and % wavelength. The suscep- 
tances of the various lengths of line 
were calculated from the characteristic 
admittance and the relative velocity of 
propagation and the measured values 
plotted as a function of the calculated 
values. 
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Fig. 15. Results of measurements on 
various short-circuited lengths of 
300-ohm balanced line at 400 mc. 
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CALCULATED SUSCEPTANCE IN MILLIMHOS 


Printed copies of these or any other pat- 
ents may be obtained from the U. S. Patent 
Office for 25c each. Address the Commis- 
sioner of Patents, Washington 25, D. C. 


MODULATABLE OSCILLATOR 

This device consists of a newly-de- 
signed microwave oscillator tube which 
may be made to oscillate over a very 
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wide band of frequencies, and which 
may be very easily frequency-modulated 
by using only a very small amount of 
modulating power. The device exhibits 
excellent linearity. 

The tube utilizes a series of concentric 
grids. Frequency variation is produced 
by varying electron transit time by 
means of a voltage impressed on one 
of the grids. This particular grid is 
biased negatively, so no power is drawn 
from the modulating source. Several 
possible variations in tube construction 
are described. 

Patent No. 2,533,406 was issued Dec. 
12, 1950, in the name of A. M. Skellett. 


ELECTRONIC IMPEDANCE METER 


This invention describes a _ novel 
direct-reading electronic impedance me- 
ter for measuring impedances of the 
inductive or resistive types. 

A source of alternating current is 
fed through a transformer, through a 
multiplier impedance, and through the 


unknown impedance to ground. An a.c. 
vacuum tube voltmeter is connected to 
indicate the voltage across the un- 
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known. If there is nothing connected 
to the unknown terminals, the meter 
will read full scale; if the unknown 
terminals are shorted, the meter will 


read zero. Thus the meter can be cali- - 


brated directly in terms of impedance 
for the various multiplying impedances. 
Potentiometers are provided to adjust 
the meter exactly to zero and full-scale 
before measurements are made. 
Patent No. 2,535,608 was issued Dec. 
26, 1950 in the name of Rex E. Smith. 


GAIN CONTROL CIRCUIT 


This invention provides a manually- 
operated gain control for r.f. and i-f. 
stages by means of varying the screen 
grid voltage. It is claimed to be supe- 
rior to other systems because of the 
reduced current flowing through the 
control potentiometer, thus reducing 
size and cost, and to provide a circuit 
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amplifiers or d.c. amplifiers, and pro- 
vides a minimum of loading to the sys- 


tem being controlled. 


The a.v.c. bus is connected to a 
source of high-impedance negative po- 
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whose operation will cause a minimum 
variation of current flowing through 
the control circuit. 

As can be seen from the circuit dia- 
gram, the control circuit includes a 
resistor connected between the positive 
terminal of the voltage source and 
the potentiometer and a further re- 
sistor is connected between the positive 
voltage source and the variable tap. 
Thus, the current flowing through the 
potentiometer is decreased. Further- 
more, the two extra resistors in com- 
bination with the decoupling resistor 
and the bypass capacitor of the control 
circuit form an af. filter which will 
prevent hum modulation of the ampli- 
fier. A set of typical values for the 
components is included in the patent. 

Patent No. 2,536,886 was issued Jan. 
2, 1951 in the name of Wen Yuan Pan. 


AUTOMATIC VOLUME CONTROL 

This patent describes a circuit for 
providing the advantage of amplified 
a.v.c. without the use of additional i-f. 
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tential adequate to permit the highest- 
intensity signals to pass through the 
system without distortion. The cathode 
of a diode-triode is also connected to 
this bus. The audio signal is coupled 
to the diode, and the voltage developed 
across the load resistor is connected 
to the grid of the triode section, thus 
controlling the current through the 
triode. The voltage developed at the 
cathode bucks out the original negative 
a.v.c. voltage in such a manner that 
the smaller the audio voltage, the 
greater is the bucking action and the 
larger the gain. 

Also described is a system for de- 
layed a.v.c., whereby no controlling 
action takes place until the input sig- 
nal has reached a certain minimum 
value. 

Patent No. 2,535,325 was issued Dec. 
26, 1950 in the name of Raymond F. 
Smeltzer. 


COINCIDENCE CIRCUIT 


A multiple coincidence circuit having 
improved high-frequency response and 
providing a mixing circuit responsive 
only to pulses from various sources 
coincident in time is described in this 
patent. 

The various input circuits (three are 
shown in the diagram) are coupled to 
the grids of cathode followers, the 


cathodes of which are all connected 
in parallel and then through the cath- 
ode load resistor. The use of cathode 
followers gives a better high-frequency 
response and higher input impedance 
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for the input pulses. Input pulses which 
are not coincident will produce only a 
very small output, not sufficient to 
cause the diode to conduct. The reason 
for this is that any change in current 
through one or more of the triggered 
tubes is almost exactly counteracted 
by an opposite change through the un- 
triggered tube. However, if all are 
triggered at once, a large output sig- 
nal is obtained, sufficient to cause the 
output diode to conduct. 

This system is said to operate re- 
liably over a wide range of magnitude 
of the input pulses. 

Patent No. 2,535,377 was issued Dec. 
26, 1950 in the name of Ernest William 


Titterton. ~-@~- 


L. F. Reeeiver 
(Continued from page 13) 


made use of commercially available 
rotary seals of the “wobbling-bellows” 
type. As these were too large to be 
enclosed in the unit, they were housed 
in the control knobs, which must be of 
conventional size for easy manipulation, 
particularly with gloves. 

The tuning of the receiver over its 
wide operating frequency range was 
a difficult engineering problem. A 
straight-line tuning characteristic (fre- 
quency proportional to control angle) 
was required, and this could best be at- 
tained in the limited space allowable by 
the use of a variable-pitch screw to 
drive the slugs in and out of the radio- 
frequency coils. These screws were 
readily produced on a standard lathe 
fitted with a special linear cam attach- 
ment designed by Robert O. Stone of 
the NBS staff. The tuning slugs are 
made of the newly developed ferrite 
base materials, more stable at high tem- 
peratures than powdered-iron cores. It 
was expected that production control of 
these new materials might present a 
difficulty ; mechanical means were there- 
fore provided in the tuner to compen- 
sate for possible nonuniformity of core 
material. 

The intermediate-frequency trans- 
formers have an over-all size of % by 
% by 1% inches. They are double-tuned 
and use permeability-tuned inductors of 
about 2.8 millihénries which have Q’s 
of 70 at 135 kilocycles. 

High-temperature capacitors of the 
tantalum electrolytic type are used for 
the large-capacity applications. Glass 
dielectric bypass capacitors are also 
employed. Both steatite and silicone-im- 
pregnated fibre glass serve as insulat- 
ing materials. The audio-frequency 
transformers (two are needed) and 
chokes (two line-hash filter-chokes are 
required) employ high-temperature in- 
sulating materials and ceramic-insu- 
lated wire, and are impregnated with 
silicone varnish. 
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Panel controls involved a design prob- 
lem: the small size of the panel (5% by 
1% inches) and the need for hermetic 
seals made it undesirable to have more 
than two external controls. Since one 
of these was required for tuning, the 
other had to fill the three distinct func- 
tions of gain control, power on-off 
switch, and _ beat-frequency-oscillator 
on-off switch. 

The specially designed miniature gain 
control uses a high-temperature ad- 
hesive-tape resistor, also developed by 
the National Bureau of Standards. The 
tape is applied around a small glass 
cylinder, *4¢ inch in length and % inch 
in diameter, on which 120 axial lines of 
silver paint have been deposited to 
form commutator segments. A precious- 
metal brush makes contact with the 
projecting ends of these silver lines. 

Aside from its inherent usefulness as 
an ultra compact piece of airborne com- 
munication equipment, the new range 
receiver has also served as the focal 
point for the development of several 
novel components and fabrication tech- 
niques. These components, engineered 
to meet the rigorous size and temper- 
ature requirements of subminiature 
equipment, may well afford superior 
permanence and reliability when used 
in equipment of more conventional and 
less compact design. 
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Improved Techniques 
(Continued from page 12) 


as possible when frequency response 
requirements are not limiting the de- 
sign. Increase of the plate supply volt- 
age value increases the available volt- 
age amplification. 

The technique of design for video 
amplifiers is slightly different. Here 
the usable load resistance is limited by 
the desired frequency response. Using 
the same 7E7 tube, assume the fre- 
quency requirements limited the load 
resistance to 10,000 ohms. In this case, 
best amplification results when the plate 
voltage drops to approximately the 
sereen voltage at the minimum bias 
value reached with the applied signal. 
With 90 volts on the screen, the com- 
puted minimum plate voltage would be 
150 volts for the 10,000 ohm load re- 
sistor. Optimum operation would call 
for exceeding the rated maximum 100 
volt screen voltage by about fifteen 
volts. Whether this would be harmful 
to the tube through overload depends 
primarily on the mean operating condi- 
tions. The screen current should aver- 
age less than two and a half milli- 
amperes to stay within dissipation 
ratings. Stage gain would be about 
fifteen for the best design. The import- 
ance of high screen dissipation capac- 


ities and high transconductance values 
results from the limit on the load resist- 
ance. 

A set of curves similar to Fig. 1 for 
the 6AK5 tube is shown in Fig. 4. 
These curves are used in the same man- 
ner. The 6AK5 is sometimes used as a 
mixer. This condition, as noted, calls 
for a rapid change of transconduct- 
ance with bias and plate current. Often 
it is convenient to pick the minimum 
screen voltage which will produce the 
desired change of transconductance 
with the available grid input signal. 

As an example, assume a local oscil- 
lator signal having a maximum ampli- 
tude of one volt peak were available. 
The change in grid voltage would then 
be from zero volts to minus two volts. 
Examining the 6AK5 curves at a screen 
voltage of 75 volts, it is seen that the 
transconductance changes from 6500 
to 2000 for a bias change from zero to 
minus two volts. The average plate cur- 
rent is about six milliamperes. At a 
screen voltage of fifty volts, however, 
the transconductance change is from 
5100 to 800. Here the average plate 
current is just under two milliamperes. 
As a consequence, the fifty volt screen 
condition is better, giving almost ex- 
actly the same transconductance change 
with a lower plate current. At lower 
screen voltages the tube approaches 
cut-off, limiting the available change. 
Approximate conversion transconduct- 
ance may be found by taking half the 
change in transconductance occurring 
between minimum and maximum bias 
voltages. At 75 volts on the screen, 
the conversion transconductance is 
2250. At 50 volts, it is 2150, and at 25 
it is 850. 

Mixer designs to suit the available 
local oscillator voltage are readily ob- 
tained. For example, if the available 
oscillator voltage were one and a half 
volts peak, a seventy-five volt screen 
voltage would yield a conversion trans- 
conductance of approximately 3000 
micromhos. 

For mixer stage design where sep- 
arate injection grids are used, a some- 
what different form of curve is 
convenient. The maximum attainable 
conversion transconductance in mixers 
is of prime importance. For this reason, 
a useful form of plot would be based on 
the minimum recommended signal grid 
bias. Signal grid transconductance and 
plate current would then be plotted as 
a function of bias on the local oscil- 
lator grid and the screen voltage. A set 
of curves for the 6SA7 is shown in Fig. 6. 

Conversion gain in the stage may be 
found if the tuned impedance at the 
output frequency is known. For ex- 
ample, if this impedance were 10,000 
ohms, the 6AK5 stage with a fifty volt 
screen condition would show a conver- 
sion gain of 21.5. 
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Fig. 6. Converter conductance type 
screen characteristics for the 6SA7 tube. 
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Fig. 7. Correction curves for the 6AKS. 


The tuned impedance of a circuit may 
readily be found in most cases. Meas- 
urement of the inductance and the Q 


of the inductor part of the circuit is 
one method. Then the impedance is 
found by multiplying the product of 
the inductance and Q by two pi times 
the operating frequency. 

The second, approximate, method is 
to load the tuned circuit with carbon 
resistors until one is found which re- 
duces the amplification to half the un- 
loaded value. Then the tuned imped- 
ance is approximately equal to the par- 
alleling resistance. The gain of the 
stage should be kept low enough to 
prevent instability. If the gain appears 
to be excessive, choice of a tuned circuit 
having a higher capacitance is desir- 
able. As in the pentode tube, the con- 
verter plate voltage should be greater 
than its screen voltage for best opera- 
tion. 

For frequency multiplication choice 
of the non-linear characteristic area is 
required. Where considerable multipli- 
cation is required, reduction of the 
plate voltage below the screen voltage 
improves conversion. Designs that at 
zero bias drop the plate voltage to 
about a fifth the screen voltage take 
advantage of this effect. 


Correction Curves 


Correction curves for adjusting for 
changes as the plate voltage varies are 
shown in Fig. 2 for the 7E7 and Fig. 7 
for the 6AK5. Use of these curves is as 
follows. First the approximate plate 
current and the approximate transcon- 
ductance are read for each bias value. 
The voltage across the plate load is 
determined from the plate current and 
the load resistance. The net plate volt- 
age value is found by subtraction of 


Fig. 8. Nomograph for the calculation of amplification (see text). 
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the load voltage drop from the supply 
voltage. This plate voltage value is 
then divided by the screen voltage. This 
number is E,/E.2 The correction fac- 
tors for the plate current, Xm, and the 
transconductance, X,n, are read from 
the curves. The product of the plate 
current read from the curves by Xn 
gives the actual plate current. Like- 
wise, the product of the transconduct- 
ance read from the curves by Xm gives 
the actual transconductance. This cor- 
rection, although seldom needed, can be 
made where it is necessary to operate 
at reduced plate supply voltages. 


Caleulations 


Fig. 8 shows a very useful chart 
to aid determination of voltage ampli- 
fications by direct solution of Eqt. 1. 
First a line joining g, on line one to 
R, on line three is drawn. The value 
of the denominator of Eqt. 1 is then 
read at the intersection of this connect- 
ing line and line two. The value read 
on line two is found on line four. An- 
other connecting line is drawn through 
this point and the value of R, on line 
five. The intersection of the second 
connecting line with line six is noted. 
The third connecting line is drawn 
through the point noted on line six 
and the transconductance value which 
is located on line eight. The intersec- 
tion point of the third connecting line 
and line seven determines the voltage 
amplification. 


Conelusion 


As can be seen, there is no need for 
mystery in the choice of preferred tube 
circuit parameters. These parameters 
actually may be determined by standard 
techniques. The non-linearity of tubes 
should be recognized explicitly and data 
expressing this non-linearity be pro- 
vided in convenient form. When this is 
done, design of any type of tube circuit 
becomes routine. 
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“HIGH-FREQUENCY MEAS- 
UREMENTS” by August Hund. Pub- 
lished by the McGraw-Hill Book Com- 
pany, 330 West 42nd St., New York 
18, N. Y. 676 pages. $10.00. 

This completely revised second edi- 
tion is a thorough discussion of high- 


frequency phenomena applied to meas- | 
urement. Methods are described which | 


cover the entire useful radio-frequency 
band of present-day application; meth- 


high, very high, ultra high, and super 
high radio frequencies. 
Among the recent advances and re- 


strumentation in connection with short 
waves, line and antenna measurements, 
measurements for AM, PM, and FM, 
signal-to-noise measurements, modern 
high-frequency bridge procedures, and 
field intensity determinations, based on 
field comparators. Valuable reference 
material on ferromagnetic measure- 
ments, measurements of lines and ae- 
rial systems, and the determinations on 
wave propagation is included. 

A guidebook to better understanding 
of high-frequency measurements, this 
volume supplies answers to specific 
questions and problems ranging from 
fundamental relations and circuit prop- 
erties to miscellaneous measurements. 


**SHORT WAVE WIRELESS 
COMMUNICATION” by A. W. Lad- 
ner and C. R. Stoner. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. 717 pages. 
$8.00. 

The fifth edition of this thorough 
study of the principles of short and 
ultra-short waves, written by two of 
England’s leading authorities on the 
subject, has been completely revised and 
enlarged. Many of the chapters have 
been enlarged and brought up-to-date, 
and in some cases, material has been 
deleted and replaced by new subjects. 

Designed to satisfy the needs of both 
professionals and amateurs interested 
in short-wave communication, the text 
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able to present even more exhibits than 
last year. Educational exhibits will in- 
clude displays from government agen- 
cies, colleges, and universities. Also 
included will be material of interest to 
nuclear and atomic scientists, chemical 
and geophysical researchers, industrial 
production and design technicians, air- 
plane, bus, and truck transportation 
companies. 

The western IRE convention, 7th re- 
gion, will be held in the auditorium 
during the same dates and will collabo- 


| rate in the exhibit. 
ods which are useful at low, medium, | 
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begins with communication system re- | 


quirements and the theory of high- 
frequency modulation. Propagation is 
covered, using a largely non-mathe- 
matical treatment and chapters on 
aerials and feeders include material on 
useful methods of measurement. 

Power amplifiers, oscillators, velocity 
modulation systems, the klystron, and 
similar modern developments and com- 
mercial equipment are thoroughly de- 
scribed. Some seventy-five new dia- 
grams are also included. 
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General Electric’s picture tube plant 


. ‘ re- | at Syracuse, N. Y. is using what is 
vised items are: measurements and in- | 


called an “Iron Lung” for cathode-ray 
tubes. It is a pressure tank used to 


spot-check metal television picture 
tubes to determine their strength. A 
pressure of several atmospheres is ex- 
erted on each tube. 


POWER LINE 
SYNCHRONIZATION IN TV 

A paper presented by William L. 
Hughes of Iowa State College at the 
AIEE Great Lakes District in Madison, 
Wisconsin, May 17-19, contained some 
interesting comments concerning hum 
and stability problems of power line 
synchronization in television. The paper 
concluded with the following remarks: 

“Power line synchronization of sweep 
circuits has no great distadvantages 
when the power system is stable, and 
the receiver and the camera operate 
from the same power system. When- 
ever the receiver and the camera oper- 


| ate from different power sources, a 
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more complex problem arises. If there 
is hum getting into the camera from 
its power source, stationary disturb- 
ances will be produced at the receiver. 
If there is hum getting into the re- 
ceiver from its power source, the dis- 
turbances will move up or down. If the 
transmitter power source is unstable, 
the received picture may waver or move 
in receivers employing high inertia 
scanning. 
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“As long as the pulse generation 
equipment at the camera is stable, an 
independent sweep frequency source of 
good stability will present a good stable 
picture in all types of receivers. The 
instability of the power sources cannot 
produce waver or movement of the re- 
ceived picture. If hum is getting into 
the video circuits from the camera pow- 
er source, then a moving disturbance 
will be produced at the receiver. If hum 
is getting into the receiver video cir- 
cuits, a moving disturbance will again 
be produced. If the camera and receiver 
are operating on independent power 
sources and the hum has been removed 
at the camera, there is nothing to be 
gained by line synchronization. Re- 
ceivers with hum will still have the 
same difficulties whether the camera is 
power line synchronized or not.” 


CONFERENCE ON STRAIN GAUGES 

The first of an extended series of 
regional conferences for cooperative 
study of present and potential uses of 
bonded resistance wire strain gauge de- 
vices was held recently at the Univer- 
sity of Pennsylvania, Philadelphia. 

The Philadelphia conference, held in 
three sessions and attended by more 
than 400, was sponsored by eleven col- 
leges and universities and by Baldwin- 
Lima-Hamilton Corporation, Philadel- 
phia. Representatives of the former 
served as a discussion panel. Frank 
W. Tatnall, dean of the Baldwin Test- 
ing Equipment Department and who 
was to a large degree responsible for 
the development of SR-4 strain gauges 
as commercial products, was the princi- 
pal speaker. 

Among the SR-4 devices presented 
were extensometers, high temperature 
strain gauges, a feeler gauge for ex- 
ploring thickness variations, a commer- 
cial engine indicator, and many other 
devices. Dates and locations of several 
future conferences, to be held from 
coast to coast, are yet open to arrange- 
ment. 


FAX NETWORK 

Major E. H. Armstrong, Professor 
of Electrical Engineering at Columbia 
University, and John V. L. Hogan, 
President of Hogan Laboratories, Inc., 
recently described an unusual series of 
cooperative experiments which have 
successfully demonstrated a new FM 
service. 

For this series of experiments, Major 
Armstrong used the facilities of his 
experimental FM transmitter KE2XCC 
at Alpine, New Jersey and the Hogan 
Laboratories loaned a “Multiplexer” 
unit, which was installed at Alpine. 
At Alpine the received signals were 
passed through the “Multiplexer” and 
applied to the Alpine transmitter. The 
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FM waves, carrying both FM sound 
signals and facsimile signals, were 
picked up by Station WQAN-FM in 
Scranton, Pennsylvania, which repeated 
them by means of another “Multiplex- 
er” unit over its regular FM trans- 
mitter. The facsimile newspaper could 
thus be printed by any facsimile re- 
ceiver tuned either to the Alpine sta- 
tion or to the Scranton station. 

FM signals, carrying the multiplexed 
programs, were picked up from Scran- 
ton by a receiver located at Station 
WHCU-FM and broadcast in Ithaca, 
New York. The Ithaca station was the 
final transmitter again to rebroadcast 
the combined programs, and its signals 
have been successfully recorded by 
means of multiplexed facsimile receiv- 
ers located in and around Ithaca and 
Syracuse. 


NEW LITERATURE 
Apparatus Noise Measurement 

A standard for establishing uniform 
methods of conducting and recording 
sound-level tests on apparatus has been 
published by the American Standards 
Association. The American Standard 
Test Code for Apparatus Noise Meas- 
urement, Z24.7-1950 is intended as a 
guide for those who use sound-level 
meters that meet the requirements of 
the American Standard Sound-Level 
Meters for Measurement of Noise and 
Other Sounds, Z24.3-1944. 

The standard includes procedures for 
factory tests of equipment, field investi- 
gations, and sound-level specifications. 
The section devoted to factory tests 
contains methods for measurement of 
direct air-borne noise; reflected sound; 
ambient sound; apparatus mounting; 
location of microphone, including tenta- 
tive distances from the microphone for 
specific types of equipment; standing 
waves; record of measurements; and 
noise measurements. 

Copies of this standard may be ob- 
tained from the American Standards 
Association, 70 East 45 St., New York 
°17, N. Y. at 50¢ a copy. 


Bulletin on Measurements Lab. 

A 16-page, two-color brochure de- 
scribing the varied facilities of, and the 
work conducted in, the new $2,000,000 
Measurements Laboratory of the Gen- 
eral Electric Meter and Instrument Di- 


visions at Lynn, Mass., has just been ° 


released by the company. 

This booklet, GED-1406, shows pic- 
torially how the laboratory’s corps of 
specialists conducts research into new 
ways to measure; develops new mate- 
rials and devices; tests them for re- 
liability and accuracy; evaluates manu- 
facturing processes; maintains accu- 
racy standards; and checks products 
off the production lines. The booklet 
also covers the wide range of mechani- 
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cal and electrical services and test fa- 
cilities available to engineers and tech- 
nicians working in the laboratory. 

Bulletin GED-1406 may be obtained 
by writing the General Electric Co., 
Schenectady 5, N. Y. 


Electronic Equipment Construction 

A 300-page illustrated report cover- 
ing the description and evaluation of 
new components, a discussion of new 
construction techniques, and a survey of 
research at sixty-two of the nation’s 
leading electronics development firms 
and laboratories is now available from 
the Office of Technical Services of the 
U. S. Department of Commerce. 

Prepared by Stanford Research Insti- 
tute under contract to the Office of 
Naval research, the report also carries 
a special section in which the current 
research and development needs of the 
electronics field are summarized by the 
authors. Special appendices include 
tables on the properties and character- 
istics of resistors, capacitors, liquid 
dielectrics, embedment compounds and 
printed circuits, etc. 

PB 101 745, Electronic Equipment 
Construction—New Objectives, New 
Techniques, New Components, is avail- 
able at $7 per copy from the Office of 
Technical Services, U. S. Department 
of Commerce, Washington 25, D. C. 
Check or money order should be made 
payable to the Treasurer of the United 
States. 


Price List of American Standards 
Ninety-nine new and revised Ameri- 
ean Standards are listed for the first 
time in the latest edition of the Price 
List of American Standards. This list 
contains more than 1180 standard speci- 
fications, methods of test, and symbols 
and abbreviations in civil engineering 
and construction, mechanical engineer- 
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JUNE 25-29—1951 Summer General 
Meeting of AIEE, Royal York Hotel, 
Toronto, Canada. 

AUG. 20-23—Pacific General Meeting 
of AIEE, Portland, Oregon. 

AUG, 22-24—7th Annual Pacific Elec- 
tronic Exhibit, San Francisco Civic 
Auditorium, San Francisco, Calif. 
SEPT. 10-13—-NEDA Second Annual 
Electronic Parts Distributor Show, 
Cleveland, Ohio. 

OCT. 22-24—7th Annual National Elec- 
tronics Conference, Edgewater Beach 
Hotel, Chicago. 

OCT. 22-26 — Fall General Meeting, 
AIEE, Cleveland, Ohio. 

OCT. 29-31—Radio Fall Meeting, King 
Edward Hotel, Toronto, Ont., Canada. 


ENGINEERING 


ing, electrical engineering, safety codes, 
ferrous and nonferrous materials and 
metallurgy, rubber, textiles, mining, 
pulp and paper, photography, motion 
pictures, and gas burning appliances. 

The new list offers a complete set of 
all American Standards at $280.00 and 
a complete set of all American Safety 
Standards at $40.00. The 26-page list 
of American Standards (May 1951) 
can be obtained from the American 
Standards Association, 70 East 45 
Street, New York 17, N. Y. without 
charge. 


Potentiometer Chart 

A quick reference technical data 
chart that provides all pertinent data 
on the various types of Helipot potenti- 
ometers is now available. 

The electrical and mechanical char- 
acteristics, physical dimensions with 
accompanying sketches, power rating, 
accuracies and similar engineering data 
is included to furnish users of potenti- 
ometer-rheostats with a handy guide to 
available stock units in single-turn and 
multi-turn designs. 

Copies of the data chart in the form 
of a file folder for ready reference are 
available without charge from Helipot 
Corp., 912 Meridian St., South Pasa- 
dena, California. 


Radio-Frequency Gear 

Detailed operational information on 
the Inductall, a radio-frequency gear- 
hardening machine, is presented in a 
booklet released by Westinghouse Elec- 
tric Corporation. 

This booklet illustrates the Inductall’s 
simple mechanical drive system, and 
diagrams power and water require- 
ments for an installation of two or more 
machines. Detailed technical infor- 
mation is provided by an outline of 
specifications. 

A copy of booklet B-5259 is obtain- 
able from Westinghouse Electric Cor- 
poration, Box 2099, Pittsburgh 30, Pa. 


Laminated Plastics Catalog 

A 62-page catalog covering vulcan- 
ized fibre, phenol fibre and special lami- 
nates, design and machining hints, and 
engineering and research facilities has 
been released by the Taylor Fibre Com- 
pany. 

This catalog covers basic engineering 
data on Taylor products so that the 
user, whether a design engineer, pro- 
duction engineer or buyer of these ver- 
satile products, can readily find the 
best material suited to his specific ap- 
plication. Charts and tables on engi- 
neering data are included. 

Copies of the Taylor Laminated Plas- 
tics catalog are available upon request 
from Taylor Fibre Co., Norristown, Pa. 

rQna 
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diameter, exclusive of the terminals; 
only 25/32nds of an inch over-all back- 
of-panel length; and has a net weight of 
0.56 ounces. Available in resistances 
from 1000 to 100,000 ohms in single sec- 
tion and ganged assemblies with single 
or double shaft extension, the Tiny- 
torque potentiometer has active electri- 
cal rotation of 355 degrees and con- 
tinuous mechanical rotation without 
stops. Power rating is one-half watt. 


TRANSMITTING AND POWER TUBE 

An air-cooled transmitting and power 
tube, Type AX-9906R/6078, with a 
plate dissipation of 45 kw. and a weight 
of only 66 lbs. has been announced by 


Amperex Electronic Corporation, 25 
Washington St., Brooklyn 1, N. Y. 

Designed for high power transmitter 
and industrial applications, the triode 
produces an output of 108 kw. at 15 
megacycles and is intended for opera- 
tion up to a maximum frequency of 30 
megacycles. Maximum plate voltage is 
13,500 volts and maximum plate cur- 
rent is 12 amperes. Type AX-9906/6077 
is the water-cooled version of this tube, 
with an available plate dissipation of 
100 kw. 

Complete information, including all 
technical data, is available upon re- 
quest from Amperex. 


TV MONTAGE AMPLIFIER 


The General Electric Commercial 
Equipment Division at Syracuse, N. Y., 
has announced a television montage 
amplifier which permits vertical, hori- 
zontal and wedge wipes, and preset 
superpositions. 

The montage amplifier, Type TV-35- 
B, and its control panel, Type TC-34-A, 
allow two-signal self-keyed or three- 
signal keyed insertions of sponsors’ 
products or advertising material. To 
assure proper positioning and picture 
composition, a locating signal may be 
fed to the studio camera viewfinder. 
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Horizontal, vertical and wedge wipe 
action may be stopped at any point. 
Further information on this mon- 


tage amplifier may be obtained from 
Dept. N-1, General Electric Advertising 
Div., Electronics Park, Syracuse, N. Y. 


ELECTRONIC COUNTER 


Berkeley Scientific Corporation of 
Richmond, California has announced a 
high speed electronic counter combined 
with an accurate time base to provide 
an instrument that will automatically 
count and display the number of events 
that occur during a precise time inter- 
val. These events may be any mechani- 
cal, electrical or optical occurrences 
that can be converted into changing 
voltages. 

The Berkeley Events-Per-Unit-Time 
Meter will count events occurring 
either regularly or with random dis- 
tribution at rates of from 20 to 100,000 
events per second. Results are presented 
directly in digital form and no inter- 
polation is necessary. The meter 
switches automatically from counting 
to display and recycles continuously. 
Display time is adjustable and provi- 
sion is made for single readings to be 
taken manually or by remote control. 


MAGNETIC CERAMIC 


An improved nickel-free magnetic 
ceramic, designated as Croloy C-4, has 
been developed by the Henry L. Crowley 
Company of West Orange, New Jersey. 
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This material can be used in place of 
ferrite type ceramics in television fly- 
back circuits, horizontal linearity, and 
width control circuits. Croloy C-4 has 
been found to provide excellent results 
in current production TV models and 
based on the average receiver design, 
the use of this magnetic material would 
save approximately % lb of nickel per 
receiver without any curtailment of 
performance. 

Crowley technicians will gladly col- 
laborate in developing and applying 
powdered-iron cores to TV requirements 
and readers are invited to send them 
their particular problem. 

Croloy C-4 may be fabricated in any 
of the common shapes currently utilized 
in TV receiver design. 


DIELECTRIC HEATING GENERATOR 


A 20 kw. radio-frequency generator 
for dielectrically heating a wide range 
of nonmetallic materials in the textile, 
rubber, wood, food, and other indus- 
tries is now available from Westing- 
house Electric Corporation, 306 Fourth 
Ave., Pittsburgh 30, Pa. 

Designed in accordance with NEMA 
standards, the generator is readily 
adaptable to batch or continuous pro- 
duction methods, delivering rated pow- 
er at a 100 per-cent duty cycle. Equip- 


ment operating controls are held to a 
minimum and all adjustments necessary 
for operation of the equipment are 
made from the front panel. Built-in 
load coupling and tuning elements per- 
mit maximum transfer of power into a 
wide range of loads by front panel 
control. 

Push-button control, stepless adjust- 
ment of output power, and a complete 
complement of protective devices put 
operation of this equipment on a semi- 
skilled basis. 

The enclosure is designed to minimize 
radio-frequency radiation, and the com- 
plete generator is certified to comply 
with FCC regulations. 

Further information may be obtained 
by writing Box 2099 at Westinghouse 
Electric Corporation, Pittsburgh 30, Pa. 
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Nomograph for determining ratio of guide wavelength 
to free space wavelength in cylindrical wave guides. 
N order to obtain the ratio of \. to \,, first draw is then connected (2) with the correct point on the 
a line (1) from the correct point on the “Diam- “Operation Mode” scale and the answer will be 
eter” scale to the desired point on the ». scale and found on the “Ratio \./A,” scale. 
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No vocational field offers more opportuni- 
ties for “career’’ jobs and good pay than 
television—America’s fastest growing 
industry. The demand for TRAINED and 
EXPERIENCED TV SERVICEMEN is growing. 
There is a big shortage of such men now 
and will be for several years to come. 


PLENTY OF GOOD JOBS OPEN TODAY 


Radio-Television jobbers, dealers and serv- 
ice companies offer lifelong opportunities 
with excellent salaries for qualified service 
technicians. Manufacturers of television re- 
ceivers are looking for men with good serv- 
ice training as inspectors, testers and trouble- 
shooters. Many experienced servicemen go 
into business for themselves. Others hold 
their regular jobs and earn extra money 
servicing TV receivers in their spare time. 


Radio-electronics manufacturers busy 
with defense equipment contracts offer ex- 
cellent job opportunities for men with a 
television technician background. Service- 
men called into military service are further 
reducing the supply of skilled TV service- 
men available for civilian activities. Think 
what television servicing offers you in terms 
of a lifetime career and financial security. 


LOWER RATES FOR GROUPS! Employers 
in the radio-electronics industry who 
desire to enroll six or more of their 
employees for this course, may do so 
at lower rates for the group. A special 
group application form is available for 
employers desiring to take advantage 
of this offer. 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA, “” 
350 WEST FOURTH STREET, NEW YORKI4,N.Y. \.———-————_-___-—-_-____-—---~~~- 


July, 1951 


“Golden Oop 


to prepare for better pay jobs in 


"oe 704 


RCA INSTITUTES Home Study Course 
in TELEVISION SERVICING— 


A Service to the Industry 


Because of the critical shortage of TRAINED 
and EXPERIENCED TV SERVICEMEN, RCA In- 
stitutes is offering this highly specialized and 
practical home study course as a service to 
the working members of the radio-televi- 
sion-electronics industry. Its object is to 
train more good servicemen and to help 
make good servicemen better. 

Never before has this course been avail- 
able to anyone outside of RCA. It is now 
offered to you, through RCA Institutes, one 
of America’s oldest and most respected tech- 
nical training schools. The course covers 
most major makes and types of TV receivers. 
Available exclusively to men in the radio- 
television-electronics field. Not offered to 
the general public, or under G.I. Bill. 

The cost is low . . . only $9 a unit for 10 
units or $90 total, on an easy pay-as-you- 
learn plan. At successful completion of the 
course you earn an RCA Institutes certificate 
that can lead straight to a better job at 
higher pay. 


| || es 


UNI) 


for men in 
radio-electronics 


YOU STUDY AT HOME 


In your spare time, you learn pre-tested 
“How-to-do-it” techniques with “‘How-it- 
works” information in easy-to-study lessons. 
The course is based on the experience of the 
RCA Service Company in servicing thousands 
of home television receivers. 


YOU KEEP WORKING ON YOUR JOB 


Because you work in the radio-television- 
electronics industry, your job provides the 
laboratory work of the course. There are no 
kits, parts or equipment to buy. Self- 
employed independent radio and television 
servicemen are eligible for enrollment. 


SEND FOR FREE BOOKLET. Find out complete details 
of the RCA INSTITUTES Home Study Course in TELE- 
VISION SERVICING. Don’t pass up this opportunity to 
prepare yourself for a money-making career in the television 


industry. Illustrated booklet explains all the features of the 
course. Mail coupon in an envelope or paste on a penny 


postcard—NOW! 


RCA INSTITUTES, INC. 
Home Study Department, RN-751 


salesman will call.) 


Name. 


MAIL COUPON NOW! 


350 West Fourth Street, New York 14, N.Y. 


Without obligation on my part, please send me copy of booklet “RCA 
INSTITUTES Home Study Course in TELEVISION SERVICING.” (No 


Address. 


(Please Print) 


Zone State 


PRINTED 


First Guide for Printed | 
Electronic Circuits Ever ) 


Offered in the 
Industry 


A“Must” for 
Modern Service 
Shops 


Did you know that 
approximately 60% of the 

radios and TV sets produced today 
have one or more Printed Electronic Cir- 
cuits in their respective chasses? 


20 RADIO & TELEVISION NEWS 


ELECTRONIC CIRCUIT GUIDE 


~ Sete 
— 


Mr. Service Engineer... Here’s one of the 

| most modern helps you’ve ever had for modern 

| TV, AM-FM Service... exact listings show you 
all Centralab complete PRINTED ELECTRONIC 
CIRCUIT REPLACEMENTS ...prepared especially 

for you by Centralab, originators and exclusive 

manufacturers of all complete PRINTED 
ELECTRONIC CIRCUITS used today... 
and it’s Absolutely FREE! 


| SAMPLE LISTING 


63A3-1 YA402-002 


63A5-2 


“TRE — 
| Identification | CRL Identification 
Printed on Part Mfr's. Part Number Cat. No. Printed on Part Mfr's. Part Number 
| @apMiIRAL GAROD ; 
63A4-1 63A4-1 PC-90 YA103-003F B-10.100-1 
| 63A4-2 63A4-2 PC-91 YA105-043 B-10.100- 
63A4-3 63A4-3 PC-91 YA402-002 
63A5-1 63A5-1 PC-80 
63A6-1 63A6-1 PC-101 GENERAL ELECT 
YA105-043 


MAIL TODAY 
FOR YOUR FREE COPY 


CRB RR RRO RRS SRR RAKE PKS Hee So ee 
- CENTRALAB Div, of Globe-Union Inc, bd 
; ¢ 910 E. Keefe Ave., Milwaukee 1, Wisconsin — 
# Please send me without delay, a copy of Centralab’s . 
E first Printed Electronic Circuit Guide. a 
& a 
2 Spastic 
* ba * 
<> ® - Address. - 
a al . H ¥ 
Division of GLOBE UNION INC. Milwaukee a ii esschencasneatiaitinnniagniisiitassatibaiepiainicianinpssmianiasinaiibalie Zone sides MIN ori cccasecsitenietiliatn ~ 
BER RRS RS RBBERE RSPR SES SSBB EE 
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‘ TRIO YAGIS 
ewT Lead the Gield... 
r10 uC TRIO DOUBLE FOLDED DIPOLE 


TRIO TV ROTATOR AND DIRECTION INDICATOR (Model 306) 
TWO HEAVY DUTY MOTORS 


For Trouble-free * Two Direction Rotation 


Here is the popular TRIO 
Double Dipole TV Antenna. 
With 10 db forward gain and a 
front-to-back ratio of 25 db, 
it is unexcelled for extreme | 
fringe areas. Available for | 
each of 12 TV channels. Easily 
stacked for additional gain. 
Reinforced fittings for extra | 
strength — extra rigidity! “ 


Here's the rotator that provides the ultimate in trouble-free depend- 
able operation. Designed to support the heaviest TV arrays — even 
in 80 M.P.H. winds! This outstanding rotator has undergone extensive 
tests for three years, standing up under every abuse and temperature 


@ Exact Impedance Match To 300 ohm Linel 
extremes. 


@ Sturdy Construction — Light Weight! 
Here, indeed, is the rotator that abolishes TV callback problems! eae Aeneas 


Two Heavy Duty Motors 


TRIO 2-CHANNEL .. 
YAGIS “ 


« 


Two 24 volt motors are used — one for clockwise and one for counter- 
clockwise rotation. Even if children play with the unit and leave it on 
continuously, a motor cannot burn out since load on a single motor is 
never on more than 50% of the time! 


Positive acting electrical stops at both ends of 360° turn eliminates 


lead damage. (Models 445 & 479) 


Compare These Features 
e@ Cast TENSALLOY aluminum mast holder withstands 
4500 ibs. bending movement. 


@ 11/16 steel shaft withstands 4500 lbs. bending move- 
ment 


e@ Automatic Electro-Mechanical Brake — reduces 
coasting to minimum 


Can be fastened to any pipe up to 2” OD 


Rapidly becoming the most 
popular — most wanted TV 
antenna in America. Avail- 
able for channels 4 and 5, and 
channels 7 and 9. Provides 
gain on two channels equal to 
any two conventional 4- 
element yagis! 


e@ Full 10 db Gain On 2 Channels! 


@ Less Weight Per Gain Than Any Other TV 
Antenna! 


TRIO PHASITRON 
Now available separately 


Two direction rotation 

All-aluminum case — no cast zinc! 

Numbered terminal boards on rotator and indicator 
Turns 1] RPM, lifetime lubricated 

Ball-bearing end thrusts on shafts 

Ideal for 10, 6 and 2 meter amateur use 


Indicator always shows 
exoct ontenna position. 


(Model No. 
PC-600) 


The TRIO PHASI- 

TRON, originally 

sold only as part of 

the TRIO Controlled 

Pattern TV Antenna 

System, is now avail- 

able separately for TV 

set owners who want to get the very best results 
from their sets and antennas, or to hams and other 
experimenters 


NEW TRIO 44 Alaminum TOWER 


Weighing less than a pound per foot, this sturdy, extremely handsome, 
all weather-proof triangular tower represents a great refinement in 
streamlined appearance and installation ease over all others. Its all- 
aluminum components permit the most flexible arrangements for 
construction of the exact tower needed for any installation. 


PHASITRON acts as @ continuously variable tuning 
stub and will provide an exact impedance match 
between line and booster and helpful in matching 
output impedance of booster to set input impedance. 
Due to exact matching, losses in line become neg- 
ligible and set performance greatly improved. 


Tower may be raised from horizontal position in heights up to 40 feet. 


For additional height, sections may be added from bottom. 
May also be used to coordinate input from two or 
more antennas to provide added balanced output 


Comes in 5 foot sections, a bottom section, a top section and as many 
to set. Write for full details 


center sections as desired. 


NEW TRIO TV ACCESSORY 
CONTROL UNIT 


(Model No. RY-1) 


FEATURES 


e@ Sturdy, Yet Light In Weight — Less Than A 
Pound Per Foot 


@ Forever Rust Proof 

@ High Quality Extruded Aluminum 

@ Interchangeable Sections 

@ Preferred Riveted Construction ... No Welded 


Joints 


A handy control unit 
that hides away in- 
side or in back of the 
TV set and provides 
an automatic line 
switch for booster, rotator, TV lamp or other acces- 


@ Dual Swivel Base — 180° and 360° permits ver- 
tical or horizontal plane mounting 


@ Low Installation Cost 


1 ivel 
Dual Suivel Base @ Completely Cartoned For Protection In Shippi 


— Compact Storage 


THOMPSON CORPORATION 


AFFILIATED WITH TRIO MANUFACTURING CO 


GRIGGSVILLE, ILLINOIS 


sories. By plugging the line cords from these acces- 
sories into the TRIO Control Relay Unit, all 
accessories are turned on with the one switch con- 
trolling the TV set. Quickly installed without 
making any wiring changes in set. 


Ad 
R0/ LUG mec. co. 


GRIGGSVILLE, ILLINOIS 


RADIO & TELEVISION NEWS 


GENERAL 


July, 


»! with a long-term user warranty. G.E. pio- 
neered the customer warranty on picture tubes... com- 
mencing with date of retail purchase... safeguarding 
your customers and you, as tube dealer, for six months 
after installation. By this BIG step forward, G.E. re- 
moved any worry that its picture tubes on your shelves 
might run beyond the manufacturer’s warranty period. 
Now you can stock a full line with confidence. And no 
matter when the tubes are installed, your customers 
will get full-term, registered G-E warranties in every case! 


| to benefit from full-page tube consumer ad- 
vertising. General Electric made tube history when it 
launched full-page tube advertising in LIFE and the 
POST—a continuing campaign that is reaching regu- 
larly more than 24,000,000 readers from coast to coast. 
AsaG-E dealer, you profit divectly from the tremendous 
G-E tube acceptance which this advertising creates. 


in wide range of G-E tube types and sizes 
available. Round tubes and rectangular—glass, metal— 
small, medium, large-screen—General Electric builds 
virtually all types and sizes, giving you the biggest 
picture-tube line. You can service any TV set with assur- 
ance that a G-E tube will meet your needs! Conversions 
to larger screens often are practical—and profitable. 
With G-E tubes, you can give set owners the larger, 
easier-to-view pictures they want. And G-E Aluminized 
Tubes enable you to give them brighter TV pictures! 


in proved tube quality. You can’t beat G-E 
picture-tube performance! Quality features (example: 
all-glass electron-gun beading) typify the care G.E. 
gives to design details that make for superiority. After- 
wards comes precision manufacture by ultra-modern 
equipment in new, well-lighted premises . . . followed 
by final tests which relentlessly reject any tubes with 
faulty screen or other characteristics. G-E picture tubes 
uniformly are good tubes! They give top owner satisfac- 
tion—build profits and prestige for you/ 
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TWO HEAVY DUTY MOTORS 


For Trouble-free * Two Direction Rotation 


Here's the rotator that provides the ultimate in trouble-free depend- 
able operation. Designed to support the heaviest TV arrays — even 
in 80 M.P.H. winds! This outstanding rotator has undergone extensive 
tests for three years, standing up under every abuse and temperature 
extremes. 


Here, indeed, is the rotator that abolishes TV callback problems! 


Two Heavy Duty Motors 
Two 24 volt motors are used — one for clockwise and one for counter- 
clockwise rotation. Even if children play with the unit and leave it on 
continuously, a motor cannot burn out since load on a single motor is 
never on more than 50% of the time! 


Positive acting electrical stops at both ends of 360° turn eliminates 
lead damage. 
Compare These Features 


lbs. bending movement. 
ment 


coasting to minimum 
Can be fastened to any pipe up to 2” OD 


Two direction rotation 
All-aluminum case — no cast zinc! 


Turns 1 RPM, lifetime lubricated 
Ball-bearing end thrusts on shafts 
Ideal for 10, 6 and 2 meter amateur use 


Indicator always shows 
exoct ontenna position. 


NEW TRIO 40 Alcminum TOWER 


oe pe Fi apna aluminum mast holder withstands 
4 
@ 11/16 steel shaft withstands 4500 lbs. bending move- 


@ Automatic Electro-Mechanical Brake — reduces 


Numbered terminal boards on rotator and indicator 


Weighing less than a pound per foot, this sturdy, extremely handsome, 
all weather-proof triangular tower represents a great refinement in 
streamlined appearance and installation ease over all others. Its all- 
aluminum components permit the most flexible arrangements for 
construction of the exact tower needed for any installation. 


Tower may be raised from horizontal position in heights up to 40 feet. 
For additional height, sections may be added from bottom. 


Comes in 5 foot sections, a bottom section, a top section and as many 
center sections as desired. 


FEATURES 


e@ Sturdy, Yet Light In Weight — Less Than A 
Pound Per Foot : 


@ Forever Rust Proof 

@ High Quality Extruded Aluminum 

e@ Interchangeable Sections 

@ Preferred Riveted Construction ... No Welded 
Joints 

@ Dual Swivel Base — 180° and 360° permits ver- 
tical or horizontal plane mounting 

@ Low Installation Cost 


1 . 
Oual 3 wivel Base @ Completely Cartoned For Protection In Shipping 
— Compact Storage 


AFFILIATED WITH TRIO MANUFACTURING CO 


GRIGGSVILLE, ILLINOIS 


2 New Trio Products 


TRIO TV ROTATOR AND DIRECTION INDICATOR 


it 
ik 


YI 
i 


It 


THOMPSON CORPORATION 


TRIO YAGIS 
Lead the Field... 


TRIO DOUBLE FOLDED DIPOLE 


— 


(Model 304) 


Here is the popular TRIO 
Double Dipole TV Antenna. 
With 10 db forward gain and a 
front-to-back ratio of 25 db, 
it is unexcelled for extreme 


fringe areas. Available for 
each of 12 TV channels. Easily } 
stacked for additional gain. | 
Reinforced fittings for extra 
strength — extra rigidity! “ 


e@ Exact Impedance Match To 300 ohm Line! 
@ Sturdy Construction — Light Weight 
@ Partially Assembled! 


TRIO 2-CHANNEL 
YAGIS 


«“ 


(Models 445 & 479) 


Rapidly becoming the most 
popular — most wanted TV 
antenna in America. Avail- 
able for channels 4 and 5, and 
channels 7 and 9. Provides 
gain on two channels equal to 
any two conventional 4- 
element yagis! 


@ Full 10 db Gain On 2 Channels! 


@ Less Weight Per Gain Than Any Other TV 
Antenna! 


TRIO PHASITRON 
Now available separately 


(Model No. 
PC-600) 


The TRIO PHASI- 

TRON, originally 

sold only as part of 

the TRIO Controlled 

Pattern TV Antenna 

System, is now avail- 

able separately for TV 

set owners who want to get the very best results 
from their sets and antennas, or to hams and other 
experimenters 


PHASITRON acts as a continuously variable tuning 
stub and will provide an exact impedance match 
between line and booster and helpful in matching 
output impedance of booster to set input impedance. 
Due to exact matching, losses in line become neg- 
ligible and set performance greatly improved. 


May also be used to coordinate input from two or 
more antennas to provide added balanced output 
to set. Write for full details 


NEW TRIO TV ACCESSORY 
CONTROL UNIT 


(Model No. RY-1) 


A handy control unit os 
that hides away in- mY ” 
side or in back of the ~ 
TV set and provides 

an automatic line 

switch for booster, rotator, TV lamp or other acces- 
sories. By plugging the line cords from these acces- 
sories into the TRIO Control Relay Unit, all 
accessories are turned on with the one switch con- 
trolling the TV set. Quickly installed without 
making any wiring changes in set 


(0/ Fue. MFG. CO. 
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>? with a long-term user warranty. G.E. pio- 
neered the customer warranty on picture tubes... com- 
mencing with date of retail purchase... safeguarding 
your customers and you, as tube dealer, for six months 
after installation. By this BIG step forward, G.E. re- 
moved any worry that its picture tubes on your shelves 
might run beyond the manufacturer’s warranty period. 
Now you can stock a full line with confidence. And no 
matter when the tubes are installed, your customers 
will get full-term, registered G-E warranties in every case! 
ia >= to benefit from full-page tube consumer ad- 
vertising. General Electric made tube history when it 
launched full-page tube advertising in LIFE and the 
POST—a continuing campaign that is reaching regu- 
larly more than 24,000,000 readers from coast to coast. 
AsaG-E dealer, you profit directly from the tremendous 
G-E tube acceptance which this advertising creates. 


in wide range of G-E tube types and sizes 
available. Round tubes and rectangular—glass, metal— 
small, medium, large-screen—General Electric builds 
virtually all types and sizes, giving you the biggest 
picture-tube line. You can service any TV set with assur- 
ance that a G-E tube will meet your needs! Conversions 
to larger screens often are practical—and profitable. 
With G-E tubes, you can give set owners the larger, 
easier-to-view pictures they want. And G-E Aluminized 
Tubes enable you to give them brighter TV pictures! 


in proved tube quality. You can’t beat G-E 
picture-tube performance! Quality features (example: 
all-glass electron-gun beading) typify the care G.E. 
gives to design details that make for superiority. After- 
wards comes precision manufacture by ultra-modern 
equipment in new, well-lighted premises . . . followed 
by final tests which relentlessly reject any tubes with 
faulty screen or other characteristics. G-E picture tubes 
uniformly are good tubes! They give top owner satisfac- 
tion—build profits and prestige for you/ 
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new! 


ACTUAL 
SIZE 


TUBULAR 
PAPER 
CAPACITORS 


Fit anywhere! 


Suitable for 
85°C. operation! 
CAPACITANCE RANGE: 

11 TO .5 MFD 


VOLTAGE RANGE: 


200 TO 600 V., INCLUSIVE 


Sturdily built in phenolic- 


impregnated tubes. Ends 
are plastic-sealed. 


WRITE FOR COMPLETE LITERATURE 


Representatives and Distributors 
Throughout the U.S.A. and Canada 


PYRAMID ELECTRIC COMPANY 
1445 Hudson Boulevard 
North Bergen, N. J., U.S.A. 


TELEGRAMS: WUX North Bergen, N. J. 
CABLE ADDRESS: Pyramidusa 


EDWARD K. FOSTER has been named 
vice-president and member of the ad- 
ministration com- 


mittee of Bendix 
Aviation Corpora- 
tion. 


He will continue 
as general manager 
of the company’s ra- 
dio communications 
division, Baltimore. 
Mr. Foster went to 
Baltimore in 1940 as factory manager 
of the radio division and was succes- 
sively promoted to assistant general 
manager and general manager. 

Mr. Foster has been in the radio in- 
dustry since 1928 when he went to 
work as a stock clerk for the DeForest 
Radio Company and_ subsequently 
served as purchasing agent and pro- 
duction manager of that firm. He was 
also associated with Sylvania Electric 
Company Inc., joining Bendix in 1936. 

* * * 


CAPITOL RECORDS, INC. has expanded 
its custom service operation with the 
establishment of a studio and record- 


ing services division in Hollywood, 
California. 
All of the studios and recording 


equipment at the company’s Melrose 
Avenue plant in Hollywood will be 
made available for custom recording. 
Harvey J. Richardson has been named 
sales manager for this new service de- 
partment. 

James Bayless, in addition to his 
duties as manufacturing plant mana- 
ger, will supervise the Melrose studios. 

The company announces that it is 
equipped to handle all types of custom 
recording and_ interested persons 
should contact the Studio and Record- 
ing Services Division at 5515 Melrose 
Avenue, Hollywood, California. 

* * * 

THEODORE LINDENBERG has been ap- 
pointed chief design engineer of Pick- 

ering & Company, 
i Oceanside, Long Is- 
cs land manufacturer 
of audio compo- 
nents for record 
playing equipment. 

Mr. Lindenberg 
began his career in 
audio back in 1929 
while still in col- 
lege, collaborating with his father in 
the design of speakers and portable 16 
mm sound recording systems. Later 
he established and operated a sound 
and recording studio in Columbus, 
Ohio. 

At the outbreak of World War II, 
he joined Fairchild Camera & Insitru- 
ment Corp. as a recording design and 
production engineer. When the Fair- 


child Recording Equipment Corp. was 
formed, he was placed in charge of en- 
gineering for its instrument and disc 
recording division. 

He is a charter member of the Audio 
Engineering Society and New York 
Sapphire Club. He was president of 
AES during 1949-50 and is currently a 
member of the board of governors. 

~ * x 
TRACERLAB, INC. has leased the entire 
sixth floor at 286 Congress Street in 
Boston primarily for the assembly of 
electronic instruments ... AIR ASSO- 
CIATES INCORPORATED has leased ad- 
ditional plant capacity at 511 Joyce 
Street in Orange, New Jersey to per- 
mit increased production of its line of 
electronic equipment .. . ALPHA WIRE 
CORPORATION has recently moved to 
new and larger quarters at 430 Broad- 
way in New York . . . SPRAGUE ELEC- 
TRIC COMPANY has purchased part of 
a woolen mill in Bennington, Vermont 
in order to provide increased facilities 
for the manufacture of its high-tem- 
perature magnet wire . .. RAYTHEON 
MANUFACTURING COMPANY of Wal- 
tham, Mass. has moved its New York 
and international sales offices to 19 
Rector Street in New York... 
AMERICAN TELEVISION & RADIO CO. 
of St. Paul, Minn. has moved its New 
York offices to 6 East 39th Street, New 
York 16, New York. Lee Rocke is the 
metropolitan area representative ... 
VARIETY ELECTRIC CO., INC. has re- 
cently moved to its own three-story 
building at 468 Broad Street, Newark, 
New Jersey. 
* * * 

T. J. FALK has been appointed super- 
visor of technical publications for the 


General Electric 
Company’s Receiver 
Division. 


He has been with 
the company since 
1935 when he be- 
came service mana- 


ger for the New 
York metropolitan 
area. 


From 1941 to 1945 he was employed 
as an engineer for the Receiver Divi- 
sion in Bridgeport, Conn. Later he en- 
tered technical service in Bridgeport, 
then returned to New York City as 
service manager. Prior to his appoint- 
ment as supervisor, he worked in the 
technical publications section in Syra- 
cuse. 

* * ~ 
AEROCOIL INC. has been recently 
formed to manufacture a line of coils, 
coil assemblies, and specialized elec- 
tronic equipment. Principals in the 
new firm are Victor G. Matto, presi- 
dent; Walter J. Bonazza, chief engi- 
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Six Mol’ Which will YOU hold? 


ym 10 


TELLS HOW— 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


If you have had any practical experience — Amateur, Army, 
Navy, Radio repair, or experimenting. 


TELLS HOW — 


Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month 


Telegram, August 9, 1950, from Chief Engineer, Broadcast Station, Pennsylvania, 
“Have job opening for one transmitter operator to start immediately, contact 
me at once." 

Letter, August 12, 1950, from Dir. Radio Div. State Highway Patrol, "We have two 
vacancies in our Radio Communication Division. Starting pay $200; $250 after six 
months’ satisfactory service. Will you recommend graduates of your school."’ 
These are just a few examples of the job offers that come to our office periodi- 
— fs Some licensed radiomen filled each of these jobs . . . it might have been 
you 


HERE’S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With OUR 
Coaching AT HOME in Spare Time. 


Name and Address License Lessons 

Lee Worthy, 2nd Phone 16 
22102 Wilshire St., Bakersfield, Calif. 

Clifford E. Vogt, ist Phone 20 
Box 1016, Dania, Fla. 

Francis X. Foerch, ist Phone 38 
38 Beucler Pl., Bergenfield, N. J. 

S$ Set. Ben H. Davis, ist Phone 28 
317 North Roosevelt, Lebanon, III. 

Albert Schoell, 2nd Phone 23 


110 West tith St., Escondido, Calif. 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-31, 4900 Euclid Bidg., Cleveland 3, Ohio 
Approved for Veteran Training Under G.1. Bill 


July, 1951 


TELLS HOW— 


Our Amazingly Effective 
JOB FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 
GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 


“Your Chief Engineer’s Bulletin is a grand way of obtaining employment for your grad- 
uates who have obtained their Ist class license. Since my name has been on the list 1 
have received calls or letters from five stations in the southern states, and am now em- 
ployed as Transmitting Engineer at WMMT.”"’ 

Elmer Powell, Box 274, Sparta, Tenn. 


GETS CIVIL SERVICE JOB 
“| have obtained a position at Wright-Patterson Air Force Base, Dayton, Ohio, as Jun- 
ior Electronic Equipment Repairman. The Employment Application you prepared for me 
had a lot to do with my landing this desirable position.” 
Charles E. Loomis, 4516 Genessee Ave., Dayton 6, Ohio. 


GETS JOB WITH CAA 


“| have had half a dozen or so offers since | mailed some fifty 
OURS IS THE of the two hundred employment applications your school for- 
ONLY HOME warded me. | accepted a position with the Civil Aeronautics 
STUDY COURSE Administration as Maintenance Technician. Thank you very 
WHICH SUP much for the fine cooperation and help your organization has 
PLIES FCC-TYPE given me in finding a job in the radio field." 4 
EXAMINATIONS Dale E. Young, 122 Robbins St., Owosso, Mich. 
WITH ALL LES- - 
FimaL S ashe ° Your FCC Ticket is always recognized in all 
radio fields as proof of your technical ability. 


Get All 3 FREE 


MAIL COUPON NOW 


So ee ee ee ee ee ee ee ee ee ee ee ee oe oe 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-3i1—4900 Euclid Bidg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 
Approved For Veteran Training Under G. |. Bill 
I want to know how I can get my FCC ticket in a minimum of time 
Send me your FREE booklet, ‘‘How.to Pass FCC License Examina- 
tion’’ (does not cover exams for Amateur License), as well as a 
sample FCC-type exam and the valuable new booklet, ‘‘Money-Making 
FCC License Information.’’ 


i SPPPTTTrTirirrirrie ete 


ADDRESS. . 


CUES 6c sscseces 


25 


Play the | Baseball Market 
with the WORKSHOP QUEL: tt 


U.S. PATENT NO. 2-538-915 


B i ae . THE ORIGINAL 
aseball television is big business — 


well over half* of the total viewing audience 

in the summertime. To get the full drama of 
“grand slam” home runs and hair-trigger plays on 
your television screen, you need a superior 
antenna. This is where the Workshop Dubl-Vee fits the picture. 

Its High gain and sharp directivity bring in strong, clear, 

steady pictures. Ghosis and snow are reduced to the barest minimum 
even in the toughest locations, and performance is boosted on 

the difficult high channels 7 to 13. 

For good baseball and summertime profits get the Workshop Dubl-Vee. 


PATENTED 


*Estimated at 63 per cent. 


<S 


THE WORKSHOP ASSOCIATES 


INCORPORATED 


Specialists in High Frequency Antennas 
135 Crescent Road, Needhom Heights 94, Massachusetts 


neer; and Peter Bedoian, general 
manager. The firm has headquarters 
at 507 26th Street in Union City, New 
Jersey ... THE POLYMER CORPORA- 
TION OF PENNSYLVANIA has been set 
up by THE POLYMER CORPORATION 
of Reading, Pa. to handle all of the 
concern’s sales activities. The parent 
company will restrict its activities to 
production, research, and development 
... LOWELL METAL PRODUCTS COR- 
PORATION of St. Louis has announced 
a change in the corporate name to 
LOWELL MANUFACTURING COMPANY. 
The concern manufactures ceiling and 


| wall speaker baffles and allied acousti- 


cal equipment . . . BERGEN WIRE ROPE 
COMPANY of Lodi, New Jersey has 
been acquired by REEVES SOUNDCRAFT 
CORP. of New York by outright pur- 
chase. The Lodi company will be op- 
erated as a wholly-owned subsidiary 
of the New York firm . . . UTAH RA- 
DIO PRODUCTS COMPANY, INC. has 
been formed in Huntington, Indiana 
and has begun the manufacture and 
sale of radio speakers and allied prod- 
ucts. The new corporation is a wholly- 
owned subsidiary of the NEWPORT 
STEEL CORPORATION. 
* * * 

H. B. FANCHER has been appointed di- 
vision engineer of commercial prod- 
ucts for General 
Electric Company’s 
Commercial Equip- 
ment Division. 

A graduate of 
Brown University, 
Mr. Fancher joined 
4 G-E in 1936 and in 

the following year 

was assigned to the 

Advanced Engineering Program in 
Schenectady. 

In 1940, he joined the Transmitter 


| Division at Schenectady and during 


the war was actively engaged in de- 
velopment and design work on micro- 
wave relay equipment, military tele- 
vision, and radar. 

Following the war he was project 
engineer for developing the company’s 
5 kw. high channel television trans- 
mitter. He was named section engi- 
neer for broadcast studio equipment 
in 1949 and was appointed assistant 
division engineer of commercial prod- 
ucts in January of this year. 

x * - 

NARDA, the National Appliance & Ra- 
dio Dealers Association, is currently 
offering its Certified Television and 
Installation Program to _ television 
technicians and dealers throughout 
the country, irrespective of their affili- 
ation with NARDA. 

The only requirement for partici- 
pating in this plan is that the dealer 
or technician must agree to conform 
to the CTIS Code of Ethics and coop- 
erate with others in his business area 
in making the program a success. 

Basically, the six-point code _ re- 
quires that: 1. All work shall be done 
only by competent, qualified techni- 
cians; 2. Only the best materials, 
which have been approved by the 

(Continued on page 116) 
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Engineering information to help you better service Raytheon 
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A Sync. Amplifier may be used to perform Another function is to isolate the ‘kick-back’ F 
several advantageous functions. One func- pulse generated by the vertical blocking oscil- 
tion is to invert the polarity of the sync. so lator from effecting horizontal synchronization. a 
2 that the negative output of a triode sync. Also, the sync. amplification and limiting of 
separator may provide the positive triggering this stage is needed to provide the constant $ 
3 needed to sync. a blocking-oscillator type of sync. amplitude required by the vertical 
sawtooth blocki ill d ‘roll- j i 
generator. ocking oscillator to produce a ‘roll-free 
a vertical scan. $ 
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a The Vertical Sync. Amplifier circuit, shown zontal free vertical sync., shown in Curve B, oe 
S in Fig. 1, uses a triode section of a 6SN7 tube that is essential for good vertical interlace. 
which is signal biased by the action of R89 (Note: Curve B is 1/10th the amplitude of & 
3 and C121. The output developed across the Curve A and does not show the blocking a 
plate load R88 is by-passed by C71, thus oscillator generated pulse that accompanies 
 ) forming the first integrating filter to remove the sync. at this point.) & 
the horizontal sync. and retain the vertical .. « « 
- sync., as shown in Curve A. improved circultry such as this is one of the & 
g The second stage of integrating filter, in- many reasons why you can feel free to recom- 
x volving R77, C90 and C95, provides the hori- mend Raytheon T'V to a friend or customer. 3 
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RAYTHEON 


TELEVISION 


Belmont Radio Corp., 5921 W. Dickens Ave., Chicago 39, lil. 
Subsidiary of Raytheon Manufacturing Co. 
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Raytheon TV Presents 
JOHN CAMERON SWAYZE 


Sundays on NBC. See local 
paper for time and station. 27 


Dependably Built for 
Dependable Performance 


<n a o 
"Guaranteed by > 
Good Housekeeping 
<tor 
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THE STARLIGHT—Model RC-1720 


HIGH T 


s 
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Tele-King Production Test Foreman James Adler and 
K Harry R. Ashley, President of EICO, inspecting the use 
of the EICO Model 425 Oscilloscope and Model 221 


and INSTRUMENTS Vacuum Tube Voltmeter at one of the important constant- 


duty alignment positions on the Tele-King television pro- 
duction line, New York City 


For Laboratory Precision at Lowest Cost- 
the Leaders Look to EICQ! 


N. work in electronics is tougher on test equipment than the manufacture Wew apo — KIT $25.95 
of quality television sets. Every week, every day, set production is pushed to wed $49.95 
O.# ever greater volume, accelerated to ever faster pace—with no interruptions 


ww tolerated. Yet tests must be held to highest precision, costs must be kept to 
Mew 555k MULTIMETER absolute minimum. 


At the many vital testing positions along the production line of the great 
Tele-King Corporation—day after day, hour after hour—EICO instruments 
stand guard. From engineer to production chief to line tester, the men at 
Tele-King know that for speed, precision and utmost dependability, at 
maximum economy, they can always count on EICO instruments. 


From coast to coast, in one famous TV factory after another, EICO 
instruments again and again prove their superiority. The top-flight TV set 
makers have discovered—just as over 70,000 servicemen have learned—that 
for the industry’s greatest instrument values, at the industry’s lowest costs— 


it’s EICO! 
320K SIG. GEN. KIT $19.95 = 
Wired $22.95 Before you buy any higher-priced equipment, be sure you look at the j 
New 322K SIG GEN. EICO line! Each EICO product is jam-packed with unbelievable value. ——= a 2 § 
KIT $23.95 wired $34.95 YOU be the judge—compare EICO at your local jobber today—and SAVE! | 


Mew 425K 5” SCOPE KIT $44.95 
Wired $79.95 


7-R. 


, a Write NOW for free newest Catalog 


FOLLOW THE LEADERS...INSIST ON EICO! 


a Sh hait 


| — ew s— 
Mew 315K DELUXE SIG. GEN. TUBE TESTER KIT $34.95 145K SIG. TRACER KIT $19.95 
KIT $39.95 Wired $59.95 Wired $49.95 Wired $28.95 
Prices 5% higher on West Coost. Due to unsettled conditions, prices and specifications are subject to change without notice. 


(Wired only) $6.95 
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By 


LT. G. MARAKAS, USN 
Liaison Officer, AFRS 


Stancil-Hoffman ampli- 
fier and Western Elec- 
tric mixer on location 
at Travis Air Base, Cal. 


$oe 
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Service are terms like “show business”, “decommer- 

cialize’, “short-wave”, “air checks” and “command 
performance.” Naturally, they generate thoughts of mo- 
tion picture stars, radio performers, football games, news 
events, and glamour; but behind the scenes exists another 
world almost foreign to the general public. 

Headed by Major Clifford A. Frink, USA, the Technical 
Production Branch personnel monitor the recording, proc- 
essing, and pressing of all AFRS transcriptions. They also 
procure, install, and maintain equipment used in record- 
ing, assembling, and broadcasting radio programs. Visual- 
ize a radio broadcast network consisting of over sixty radio 
stations that vary from 25 watts to 200,000 watts in power. 
Think in terms of providing each and every one of these 
radio stations with sixty-three hours of program material 
weekly. Then add to the mission another major task of 
broadcasting daily, by short-wave, thirteen hours of spe- 
cially prepared program material to military personnel 
located all over the world. The output is fabulous—about 
400 hours of radio programs broadcast overseas by short- 
wave and 40,000 transcriptions sent overseas each month. 

The equipment used by the Armed Forces Radio Service 
represents a cross-section of the entire broadcast equip- 
ment manufacturing industry. Included are some German 
and Japanese equipped stations serving military personnel 
in Europe and the Far East. The technicians at AFRS re- 
pair, modify, rebuild, and sometimes invent electronic items 


BB service are'te synonymous with Armed Forces Radio 
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ag VE THE AFRS 


Arthur R. DeJong, RM2, and Vernon McKenny, chief re- 
mote recording engineer, AFRS, recording interview 
by Sgt. Robt. Caskey with Lt. George Marakas, USN. 


The Armed Forces Radio Service is the world’s largest non-commercial 


radio network comprising 60 stations ranging from 25 watts to 200 kw. 


for the overseas stations. The maintenance shop serves as 
a repair depot. Turntables, control consoles, transmitters, 
and many other pieces of broadcast gear are sent to the 
Hollywood installation, from AFRS stations all over the 
world, to be repaired or replaced. 

The home plant in Hollywood is equipped with three 
studios, a recording room, a master control room for short- 
wave broadcasting, and twelve soundproof audition tanks. 
Under the same roof is housed a modern and well-equipped 
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A Stancil-Hoffman professional tape recorder used for most Magnecorder PT6 tape recorder and amplifier is particular- 
of the Armed Forces Radio Service's t ig t ly well suited for the remote pickup work done by the AFRS. 


maintenance shop, a tape assembly studio, a remote record- 
ing section, and office space occupied by the Technical Pro- 
duction Branch. 

A certain portion of the recording is done initially on 
magnetic tape rather than cut on acetate discs. Editing 
and assembly problems are handled with ease by the use 
of tape. Two Ampex type “200” tape recorders and ten 
Stancil-Hoffman type R4 units are used throughout the 
installation to handle the recording and programming re- 
quirements. These machines are checked daily for fre- 
quency response, distortion, and mechanical difficulties. 
For the most part, all tape recording is done at 15” per 
second. After a program has been put into shape on tape, 
it is transferred to an acetate by dubbing. This permits 
processing and the subsequent transfer to a finished prod- 
uct, the Vinylite pressing. 

Ed Price, chief of the Recording Production Section, 
brings out the point that all AFRS recordings must meet 
the exacting requirements as recommended by the NARTB. 
This organization has adopted as its standard the sixteen 
inch Vinylite disc. 

Frequency response, distortion, and level checks are 
J made on every 10th transcription that comes off the press, 

thereby making possible a constant control over the quality 
A section of the AFRS disc recording facilities in Hollywood. of the finished product. There are 36 manufacturing steps 
in the process. The pressing itself is done with hydraulic 
presses capable of delivering over 200 tons’ pressure. The 
dies are heated by steam and cooled by water. Each press- 
ing cycle involves heating the dies until the Vinylite plastic 
flows to conform to the disc pattern. After the plastic 
flows, the dies must be cooled to harden the plastic before 
the press is opened. Each groove must be properly formed 
without air bubbles, water marks, or impurity defects to 
produce a usable transcription. Each transcription is close- 


One view of the studio showing two RCA recording lathes. These 
units were formerly used by the OWI and were given to AFRS. 


Two Arcturus “transcript” professional recording lathes in- 
stalled in one of the AFRS studios in Hollywood, California. mee 
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A bank of three Stancil-Hoffman tape recorders and audio 
amplifiers used in the Armed Forces Radio Service studios. 


Checking a Stancil-Hoffman 
“Minitape” machine is func- 
tion of maintenance section. 
— 


Tape editing and splicing is 
done on a large scale by a 
skilled AFRS sound engineer. 


ly inspected before being accepted. AFRS quality stand- 
ards must be maintained. 

Little has been said about gathering raw material with 
which to produce a show. Most of the programs come in 
off-line but some of them come the hard way. The Remote 
Recording Section completes about 30 remotes a month. 
The most interesting problems are solved in the vast va- 
riety of microphone setups, mixing problems, acoustic diffi- 
culties, and location impossibilities. Vernon McKenny, 
chief of the Remote Recording Section, has solved the basic 
problems by choosing a wide variety of equipment. All re- 
mote assignments are recorded on tape. Two Stancil-Hoff- 
man type R4 portable tape recorders are usually fed by one 
and sometimes two Western Electric type 22-E portable 
mixer amplifiers. 

One of the most interesting phases of the work done by 
the Technical Production Branch is the engineering and 
installation of new equipment. In order to keep pace with 
the industry, both quality and quantity wise, it becomes 
necessary to revanip, change, or modify existing equip- 
ment. The equipment installed in the Recording Room in- 
cludes two Ampex type 200 tape recorders, one Stancil- 
Hoffman R4 tape recorder, and three recording lathes. 
This equipment is complemented by the various amplifiers, 
equalizers, etc., mounted in three seven-foot racks. All 
of this equipment works into a single-channel control con- 
sole. There are nine input channels to the console, which 
can be mixed, and one output channel. The AFRS tech- 
nical staff recently developed a dual-channel control con- 
sole. Three racks of equipment have been redesigned to 
include amplifiers for all nine input channels to the con- 
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sole and line amplifiers so that more than two channels 
can be utilized. Eight selector switches which enable the 
operator to select any of twenty items, eight at a time, 
are incorporated. The plant audio wire system was ex- 
panded to such an extent that programs can be piped from 
the recording room to any other place in the building. 
Upon completion, the recording room will be able to handle 
seven functions simultaneously by using the dual-channel 
console for two channels and piping five other channels to 
recording equipment located remote from the recording 
room. The eighth selector switch permits the operator to 
monitor any one of the seven channels. 

At the present time AFRS is moving about 40 thousand 
16-inch 334% rpm Vinylite transcriptions monthly. A small 
amount of material is recorded in New York, but the major 
portion is done in Los Angeles. 

A backward glance at the more than eight years of 
AFRS activity would uncover many stages and dramatic 
highlights of the organization’s expansion which cannot 
be covered here. Much credit is due the commanding of- 
ficer of AFRS, Col. Wm. M. Wright, Jr., AGD, for his 
guidance of AFRS functions. —30- 


Proper storage tempera- 
ture and correct humidi- 
ty help insure long life 
for the program discs 
recorded by the AFRS. 
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Some of the AFRS studio 
equipment. Shown are 
the RCA turntables, con- 
trol console, recording 
amplifiers, hi-fi receiver, 
limiting amplifiers, line 
switching panel, patch 
panel, and equalizers. 
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SWITCH 


By 
JAMES G. ARNOLD 


HE electronic switch can be used 

} to advantage in many applica- 

tions. With the electronic switch 
it is possible to observe two waveforms 
on one oscilloscope screen. This ex- 
tends an oscilloscope’s use greatly. A 
common example is the comparison of 
the input and output waveforms of an 
amplifier. Another interesting example 
is the measurement of phase shift. 

The electronic switch shown was 
constructed by the author and found 
to be very satisfactory in operation. 
It has very few critical points in the 
circuit construction. Components may 
be varied to suit special applications. 
It should prove to be an interesting 
project and, in addition, will produce 
an instrument of great utility for any- 
one possessing an oscilloscope. All re- 
sistors and condensers are of the com- 
mon 10% and 20% tolerance variety 
respectively. 

The 6SN7 forms a conventional free 
running multivibrator circuit while the 
6SL7 is used as a two-channel RC- 
coupled amplifier with parallel output. 
An external power supply was used 
but an individual power supply can 
easily be included. Any voltage from 
250 to 450 volts at 30 milliamperes will 
work well with the circuit shown and 
lower voltages may be used with slight 
modifications of the circuit. The fila- 
ments require 6.3 volts. Individual 
gain controls are provided for each 
waveform amplifier by using 500,000 
ohm potentiometers for the grid re- 
sistor of each section of the 6SL7. 

The input capacity of the 6SL7 is 
approximately 90 uzfd. but is of little 
importance since the frequency range 
of the switch is limited by more pre- 
dominant factors as will be shown 
later. 

In the unit constructed by the au- 
thor a switch was included in the plate 
circuit of the 6SN7. This makes the 
unit available as a two-channel audio 
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INPUT “A" 


INPUT " 


Front view of electronic switch. To 
identify parts, see diagram, Fig. 3. 


Construction details on a simple unit which will 


increase the usefulness of any ordinary scope. 


voltage amplifier simply by switching 
off the multivibrator. 

The switching action is illustrated in 
Fig. 1A. This is the output waveform 
and is obtained by the rapid switching 
from one amplifier to the other. Only 
one section of the two channe! ampli- 
fier is operating at any one time. The 
switching action is obtained by chang- 
ing the bias on each amplifier section 
in such a manner that one amplifier 
section is cut off while the other sec- 
tion is conducting. The current flow 
in the multivibrator is illustrated in 
Fig. 1B. It can be seen that the bias 
for the amplifier sections is obtained 
from the current flow through resis- 
tors R; and R,, (Fig. 3). These resis- 
tors are carrying the plate current of 
the multivibrator sections. When the 


Fig. 1. (A) Switching action of electronic 
unit. (B) Current flow in the multivibrator. 


(A) 


(B) 


plate current of Vi-4 increases, V2-« is 
biased beyond cut-off and no plate sig- 
nal is obtained from this amplifier. At 
the same time V:-s is cut off and the 
bias is zero on V:-». Therefore, V:2-x is 
operating as an amplifier and a small 
portion of the waveform on the grid of 
V:_2 is amplified and fed into the oscil- 
loscope. At this time the multivibra- 
tor performs its switching action and 
the cut-off bias is applied to the grid 
of V:.». The bias is now removed from 
V:.. and the waveform on the grid of 
this amplifier is amplified. On the os- 
cilloscope screen the trace from one 
waveform to the other is too rapid to 
leave more than a dim trace. There- 
fore the actual picture on the screen 
is that of the two waveforms, each 
reproduced as a dotted line. 

It can be readily seen that the actual 
signal applied to the input of the os- 
cilloscope is one wave and is essential- 
ly a square wave of much higher fre- 
quency than that of the signal being 
viewed. Here the frequency limitation 
is apparent. A square wave contains 
an infinite number of harmonics. In 
the practical case, the tenth harmonic 
is required to produce a good square 
wave. Therefore the amplifiers of the 
oscilloscope must pass the band of fre- 
quencies from the waveform signal to 
the tenth harmonic of the switching 
frequency. For a given waveform a 
minimum number of dots per cycle will 
be required to give a well defined re- 
production on the oscilloscope screen. 
For a great number of the simpler 
waveforms a minimum of 50 dots per 
cycle will be satisfactory. Now if we 
wish to observe two waves of 400 cy- 
cles on the oscilloscope and we use 50 
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dots per cycle the frequency of the 
switching action will be 200,000 cycles 
per second. If it is necessary to pass 
frequencies up to the tenth harmonic 
then the oscilloscope amplifiers must 
be relatively flat up to 2 megacycles. 
Fair traces may be obtained with less 
than 50 dots per cycle and it is possible 
to get fair representations with ampli- 
fiers with less than a tenth harmonic 
flat response. In this way the fre- 
quency range can be made to cover the 
audio range with a good oscilloscope. It 
should again be noted, in view of other 
applications, the frequency limits are 
in the range of the oscilloscope and 
not within the switch. 

Referring again to Fig. 1A it is 
seen that the amplitude of the com- 
posite signal corresponds to the dis- 
tance between waveforms while the 
individual waveform amplitudes deter- 
mine the degree of “modulation” im- 
posed on the composite wave. We may 
now observe that as the vertical gain 
of the oscilloscope is increased the 
separation between the two waveforms 
is increased. Thus we can control the 
spacing on the screen by the vertical 
gain of the oscilloscope. After separat- 
ing the waves some compensation may 
be needed and is furnished by adjust- 
ment of the input gain controls of the 
switch. To exactly superimpose the 
two waveforms as shown in Fig. 1A 
would imply that the gain of oscillo- 
scope amplifiers is zero. This is cor- 
rect. To have the waves superimposed, 
the voltage applied to the vertical 
plates of the cathode-ray tube is equal 
to the output of the switch. 

The frequency of switching is con- 
trolled by Re, R», C:, and C;. The values 
of these components may be varied to 
take greatest advantage of the oscil- 
loscope to be used with the switch. In 
order to maintain a sharp switching 
action to resistors R; and R, should 
be maintained above 20,000 ohms. In 
the switch constructed, a _ variable 
switching frequency control was made 
by using dual potentiometers for these 


Top chassis view of the electronic switch 


few components required makes this unit easy to construct. 
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Fig. 2. Another method of hooking up 
electronic switch. See text for the details. 
VALUES OF (R, + R.) CG; AND (R, + R,) C, 
WHEN “B-+-" = 340 VOLTS 

FREQ. RC 
(cps) (farads x ohms) 
100 -002080 
500 -000417 
1000 .000208 
2000 .000104 
3000 .000069 
4000 -000052 
5000 .000042 


RC values for determining resistor-condens- 
er combinations at various frequencies. 


resistors. Series fixed resistors were 
used to keep the total resistance in 
each grid circuit above 20,000 ohms. The 
frequency of switching is proportional 
to 1 (R. + R:)Cs, and 1/(R, + Rs)C,. 
A balanced switching action is ob- 
tained by keeping 1/(R. + R,)C;= 
1(R, + R,)C;, hence the dual poten- 
tiometer. The frequency control may 
be omitted and a dual pot will not be 
required. For most purposes a variable 
switching frequency is not necessary. 

If the variable switching frequency 
is used, it will be possible to extend 
the use of the switch considerably. In 
Fig. 2 another method of applica- 
tion is illustrated. Let us say we wish 
to observe two waves of 40,000 cycles 
per second. Apply the two signals to 
the inputs of the switch and apply 
either of the signals to the sync input 
of the switch. By increasing or de- 
creasing the sync voltage control, sync 
the switch on some even sub-multiple 
of the signal frequency, let us say % 
in this case. Now our switch is operat- 
ing at a rate of 10,000 switches per 


in. 


R2 
SYNC 
INPUT A 8 
(OPTIONAL) vi v2 
7 
6.3 V. 
R,— 220,000 ohm, 2 w. res. 


R:—500,000 ohm pot with sw., S; 
Rs, Ry;—2200 ohm, 2 w. res. 

R,. Ry—22,000 ohm, 2 w. res. 
R;, Ry—500,000 ohm pot. 

Ry, Ro—Dual pot, 100,000 ohms per sec. 
R;, Ru—20,000 ohm, 2 w. res. 
Cy, Cy—.003 ufd., 200 v. cond. 
C., Cy, C-—.05 ufd., 200 v. cond. 
S,—S.p.s.t. toggle sw. (on R,) 
V.—6SN7 tube 

V.—6SL7 tube 


Fig. 3. Schematic of the electronic switch. 


second. Now sync the scope on twice 
this frequency by using the signal fre- 
quency and sync on every second cycle. 
Now the amplifiers in the switch are 
conducting on alternate sweeps of the 
oscilloscope. This system is trouble- 
some to set up and the sync is quite 
critical but it greatly extends the use 
of the switch. —30- 


Under chassis view. All wiring is direct and in most cases 
the components are wired into the circuit by their own leads. 
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The G-E MODEL 809° 


Complete circuit and cabinet changes for 


converting a 10” set for 16" or 17" tube. 


this magazine we gave details for 

converting two popular small- 
screen television receivers to operate 
with larger picture tubes. 

This month we present both circuit 
and cabinet changes for still another 
early-model 10” receiver, the General 
Electric Model 809. As was the case 
with the other two sets, the changes 
described produced satisfactory results 
on the particular model converted but 
should conversion be attempted on 
similar models of an earlier or later 
manufacture, additional changes may 
be required. Although all of the 
changes described in this article have 
been carefully worked out by General 
Electric engineers, these changes have 
not been approved by the manufac- 
turer and may, therefore, invalidate 
the manufacturer’s warranty. 

The Model 809 is a series filament 
type receiver using a 10FP4 picture 
tube. The cabinet, Fig. 1, is somewhat 
unusual in that the chassis is mounted 
at an angle, with the top of the front 
panel slightly recessed. There is ade- 
quate cabinet space to mount either a 
12, 14, 16, or 17 inch picture tube. Both 
a 16 inch General Electric 16KP4 and 
a 17 inch General Electric 17BP4-A 
were used in this conversion since they 
are currently preferred sizes. 

The chassis was removed from the 
cabinet and the yoke was replaced by 
a new General Electric Cat. No. RLD- 
024 deflection yoke and an RLF-038 
focus coil. The old focus coil may be 
used if it can be easily mounted on the 
new yoke. However, considerable time 
can be saved in both mounting and ad- 
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Fig. 1. G-E Model 809 re- 
ceiver before conversion. 


Fig. 2. Same set con- 
verted for 16KP4 tube. 


justing the units if a new focus coil is 
used. 

The same thing applies to the hori- 
zontal sweep transformer. The old 
transformer can be used if it is of 
the ferrite core type, marked 77J1. A 
few of the early Model 809 receivers 
were manufactured with the same 
transformer used in the Model 810 re- 
ceiver. Information on rewiring these 
receivers is available from General 
Electric Company as there are not 
enough of these sets in the hands of 
customers to make it worthwhile to 
run a separate article on their con- 
version. 

It was considered advisable, but not 
necessary, to replace the horizontal 
sweep transformer with a General 
Electric RTO-085, a unit which was 
designed for use in 16, 17, and 19 inch 
receivers. This transformer supplied a 
higher anode voltage, provided addi- 
tional sweep width, as well as permit- 
ting the use of the width control. 

It was found that the original trans- 
former could be used by disconnecting 
the horizontal size control. The two 
wires originally connected to this con- 
trol were disconnected and the ends 
taped. The white wire was transferred 
from the No. 8 terminal of the sweep 
transformer to the No. 4 terminal 
which placed the horizontal coils 
across terminals 4 and 6 of the sweep 
transformer. These same connections 
were used on the new transformer. 
The horizontal drive control was then 


* These conversion notes originally appeared 
in the December-January 1951 issue of Gen- 
eral Electric Company's copyrighted publication 
“Techni-talk."” 


By 
ROLAND KEMPTON 
Editor, “Techni-talk” 


Fig. 3. Set converted 
to use 17BP4-A tube. 


adjusted for adequate width. 
be necessary to check the “B-+’ 


It may 
’ volt- 
ages and try substituting a new 
12SN7GT (V.) and/or a 19BG6G (V;;) 
tube if the width is insufficient. 

If the horizontal linearity is some- 
what stretched on the left side after 
the linearity control has been properly 
adjusted, change the .03 ufd. condenser 
(Cus) Which is connected between the 
cathode of the damper tube and “B 
to a .05 uwfd. unit. This capacitance 
may vary and can be determined ex- 
perimentally. 

The height was found to be inade- 
quate which posed a knotty problem 
for the engineers. The revised circuit, 
as it finally evolved, is shown in Fig. 
5. The vertical charging condenser 
(Cs) Was varied experimentally. This 
resulted in non-linearity and foldover 
at the bottom. A similar result was 
obtained when the plate resistor (R2.«) 
was varied. A number of possible cir- 
cuits were considered and the one 
finally selected was chosen because it 
involved a minimum of wiring changes 
and therefore took the least time. The 
changes shown in Fig. 5 consist merely 
of connecting either one-half of a 
6SN7GT or a 6S4 in parallel with the 
output section of the 12SN7GT (Viz). 
The chassis for some Model 809 receiv- 
ers are already punched for this addi- 
tional octal tube socket. The hole is 
located next to the vertical multivi- 
brator tube (Vw). Several wires run 
through this hole and must, therefore, 
be relocated if a 6SN7GT tube is used. 
The 6S4, which is a nine-pin miniature, 
can be mounted in this space without 
rearranging the wires. Chassis not 
having this extra socket hole will have 
to be punched or drilled out. The rea- 
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son a 6 volt tube was selected in this 
instance instead of a 12 volt tube was 
due to the .6 ampere current require- 
ment. This current can be obtained by 
connecting either the 6SN7GT or the 
6S4 filament between the a.c. plug and 
pin 12 of the 16KP4 picture tube. In 
this way the voltage across each fila- 
ment string is reduced by 6.3 volts and 
the operation of the receiver is not 
affected. 

The 12SN7GT (Vws) cathode resistor 
(R.») was changed to 2000 ohms and a 
.02 ufd. condenser was substituted for 
charging condenser Cw; in order to ob- 
tain sufficient height with good vertical 
linearity. 

Mounting the picture tube on this 
chassis posed another problem for the 
engineers. The front section of the 
chassis on which the 10FP4. picture 
tube rested was removed by first re- 
moving the controls and then the three 
self-tapping screws on each side. The 
filter choke and the audio output 
transformer were also removed. The 
triangular sections of the front, 
marked A in Fig. 4A, were removed by 
cutting along the dotted line with a 
hack saw. The vertical side pieces 
were then bent over as shown in Fig. 
4B to provide a support bracket for 
the picture tube. This was %” above 
the top of the chassis. A piece of sponge 
rubber cushion was fastened to each 
support to provide shock mounting. 

The shield around the high voltage 
compartment was then removed. The 
width and horizontal linearity controls 
were removed and the high voltage 
anode wire disconnected. The rivets 
holding the yoke support bracket and 
the resistor terminal strips were 
drilled out. A section four inches down 
from the top and extending one inch 
toward the side and one and one-half 
inches toward the back was cut out 
with a hack saw. A one-inch wide 
diagonal section of the perforated top 
cover was also removed. Tin snips 
may be used without removing the 
shield from. the chassis but the result- 
ing job is rather rough looking. 

The yoke bracket was remounted 
about one and a quarter inches above 
and about one and a half inches back 
from the former mounting holes. The 
half-moon section of the yoke bracket 
was removed and reformed by bending 
so that the yoke was raised an addi- 
tional 4”. All this was necessary in 
order to keep the bell of the picture 
tube from resting on the 12AT7 oscil- 
lator-converter tube. The resistor ter- 
minal strips were remounted and a new 
eight inch piece of high voltage lead 
was used for the anode connection. 

The yoke and focus coils were assem- 
bled and the picture tube inserted. The 
top of the picture tube was tipped 
slightly toward the front but this was 
compensated when the mask was 
mounted. Some of the wires on the 
picture tube socket had to be length- 
ened. If any difficulty is experienced 
with the 12AT7 tube move the front 
of the picture tube slightly toward the 
opposite side. 

All necessary connections, including 
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a grounding wire from the graphite 
coating on the picture tube to chassis, 
were made. A piece of bare wire, fas- 
tened to the picture tube in several 
places with Scotch tape, was used and 
then grounded under one of the self- 
tapping screws. 

The front of the 16K P4 picture tube 
was fastened to the chassis with a 
piece of metal hanger strap of the type 
commonly used on antenna chimney 
mounts although a canvas strap could 
have been used with equal success. 

The safety glass and mask were re- 
moved from the cabinet first. The 
safety glass is held in place by a pol- 
ished brass bar which is fastened to 
the cabinet with four machine screws. 
A cardboard template, about %” 
larger on all sides than the faceplate 
of the 16K P4 tube, was made and fas- 
tened to the center of the front panel 
about 1%” above the four screw holes. 
A scriber or sharp pointed tool was 
used to mark along the edge of the 
template and a keyhole saw was used 
to cut out this section. 

A 16 inch rectangular mask, meas- 
uring 12”x15%”, was placed flush with 
the front panel. This type of mask is 
manufactured by both the Deitz Mir- 
acle Lens Co., 141 President Street, 
Passaic, New Jersey and the Tele- 
Plastics Co., Division of Willmax Mfg. 
Co., 177 South 8th Street, Brooklyn 11, 
New York. The panel area which 
showed on either side of the mask was 
lighter in color than the rest of the 
cabinet so this area was touched up 
with a walnut varnish stain. When 
this dried the mask was inserted into 
the recessed top section and held in 
place by the brass bar, using the four 
original screws. The rubber strip was 
removed from the bottom of the safety 
glass panel and placed with the open 
end down between the mask and the 
brass bar. This held the bottom of the 
mask securely between the front of the 
panel and the brass bar. A %” rubber 
grommet was inserted from the back 
between each top corner and the 
wooden panel. This held the mask in 
place and when the chassis was placed 
in the cabinet, the faceplate of the 
picture tube was practically flush with 
the inside of the mask. Any small vari- 
ation between the mask and the pic- 
ture tube faceplate may be corrected 
by shifting the mask or chassis slightly 
before the final assembly. The finished 
conversion is shown in Fig. 2. 

If a 17BP4-A picture tube is used 


(A) 


Fig. 4. (A) Front portion of G-E Model 809 
chassis showing the cuts (broken lines) 
which should be made to accommodate 
the larger size picture tube. (B) Vertical 
portion of the chassis with the part to 
be bent shown dotted. See text for details. 


the same type of mask as shown in 
Fig. 2 is used except that it will have 
to be the seventeen inch size. A some- 
what different effect can be obtained, 
and at a slightly reduced cost, by us- 
ing a mask designed for use in back of 
a safety glass. A 17” conversion using 
this type of mask is shown in Fig. 3. 
These masks are made of a thin plas- 
tic and are available in a light or dark 
Royalite (a shade of green). They are 
made in all popular picture tube sizes 
and are particularly suited for use 
with either the General Electric Model 
809 or Model 811 because of the large 
panel of safety glass. This type of 
mask is manufactured by Precision 
Plastics Inc. of Chicago and distributed 
by the Hy-Art Co., 136 Liberty St., 
New York. 

The inside wooden panel must be cut 
out using a seventeen inch template 
and following the same procedure out- 
lined for making the sixteen inch cut- 
out. The original safety glass may be 
used with the paint masking removed. 
This paint can be scraped off with a 
sharp razor blade but the job is con- 
siderably easier if done with a sharp 
putty knife and some acetone. 

The mask may then be placed in the 
new opening and the safety glass 
placed over it. Both pieces will be 
held in place when the brass bar is 
attached. —30- 


Fig. 5. Vertical multivibrator circuit after making the necessary changes to 
obtain sufficient sweep for either 16KP4 or 17BP4-A rectangular picture tube. 
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CALIBRATING 
The 3-30 me. 
GONSET 
CONVERTER 


Itis an easy task to calibrate the converter’s 
wernier dial to read directly in frequency. 


NE of the most compact jobs on 
a> the market today is the Gonset 

3-30 mc. converter. This little 
box can do wonders with a broadcast 
receiver when the receiver’s input is 
properly matched to the convertér’s 
output on 1500 ke. 

There was one disadvantage I 
found with this set-up. The converter 
being of continuous coverage, had 
very little bandspread. A vernier dial 
is provided, which is fine for spotting 
dial positions, but is of little use in 
determining the frequency. 

The numbers on this vernier dial 
correspond to certain frequencies in 
each band, although this may vary 
somewhat with different converters. I 
checked these numbers several times 
against a frequency meter but would 
forget what the number was the next 
time I got on the air. I would find 
myself tuning as far as I could hear 
the ham stations and assuming that I 
had reached the edge of the band. 

I therefore decided to make a cali- 
brated chart and paste it on the front 
of the converter underneath the tuning 
knob. When this chart was made I 
noticed that the 10, 20 and 40 meter 
bands occupied different areas of the 
vernier dial, each area being separated 
so that there was no overlapping. The 
75-80 meter band occupied more area 
than any of the other bands and over- 
lapped all of the others. 

This led to the conclusion that al- 
though the vernier dial was small, 


36 


5. frm 


40 50 660 70 80 0690) Ss 00 
f) 


Toft 72 43 


Fig. 1. Typical linear scale, made accord- 
ing to instructions. This scale makes reset- 
ting to a specified frequency relatively easy. 


there was room for two rows of fre- 
quency figures, which was all I would 
need. Furthermore, the frequency 
numbers would not be much closer to- 
gether in a circle the size of the dial 
than I had made them on my chart. 
It is advisable to make a linear chart 
first. It will show the exact relation 
between each frequency and its dial 
number. Using a metric ruler, draw a 
line 10 centimeters long, marking all 


Fig. 2. Typical dial made according to the 
text. The outer circle should measure 2% 
inches in diameter on the finished dial. 


of the graduations and figures on your 
line just as on the ruler. This repre- 
sents the 100 degree markings on the 
vernier dial of the converter. Using a 
frequency meter whose signal can be 
heard through the converter, write 
down the main spot frequencies in the 
10, 20, 40 and 75-80 meter bands and 
the corresponding numbers where they 
are found on the vernier dial. 

These frequency numbers can then 
be drawn on lines scribed close to the 
original metric line with the frequency 
numbers and dial numbers correspond- 
ing. The finished chart should look 
something like the drawing of Fig. 1. 

This chart could be used just as it is, 
pasted on the front of the converter. 
This had been the original idea, but 
this requires interpolating, and com- 
paring dial numbers with frequency. 
By going to just a little more trouble 
the frequencies can be drawn on a 
circular scale and pasted over the cor- 
responding numbers and thus show di- 
rect frequency readings. 

A circle should be drawn 2% inches 
in diameter and divided into 100 de- 
grees. This can be done by copying 
the graduations on a 100 degree dial, 
or if no dial can be found, a protractor 
may be used. Each degree on your 
paper dial should equal 3.6 degrees on 
the protractor. Ten degrees on your 
circle would equal 36 degrees on the 
protractor, etc. These 100 degree 
graduations should be made on the 
outside of the 2% inch circle as they 
will be cut off later. 

Using your calibration chart, write 
the frequencies of the 10, 20, and 40 
meter bands inside the circle, using 
short lines on the inside edge of the 
line. Make the 100 and 50 kilocycle 
points heavier to make the scale easier 
to read. Be sure to draw the numbers 
so as to be read at the top of the dial. 

Another circle, 1%» inch in diameter, 
is drawn inside the larger circle. On 
this circle is drawn the 75-80 meter 
scale, with the graduations and figures 
also on the inside of the circle. 

Cut out the circular dial on the out- 
side line, cutting off the 100 degree 
graduations. They will not be needed 
any more. Cut a % inch hole in the 
center and attach to the vernier dial 
with rubber cement, being careful to 
line up the frequency numbers with 
the proper vernier dial numbers. 

This paper dial will be slightly larger 
than the metal dial but this will make 
it easier to read. The black letters 
against a white background are also 
easier to see than the original color- 
ing. The lettering should be done with 
India ink using a fine point pen. 

An alternate method is to make the 
paper dial about 4 inches in diameter 
anc write the numbers on the type- 
writer. This can then be photographed 
and reduced to 2% inches, making a 
much neater dial than could be drawn 
in such a small size. 

You will now have a continuous cov- 
erage converter, plus a direct frequen- 
cy reading vernier dial on the ham 
bands. 

—- 
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Top view of amplifier. Component place- 
ment is not critical but that shown is a 
neat and practical arrang t. Ch 

plug. lower left, ‘s for power supply cable. 


of audio equipment for many 

years, contends that the custom- 
built amplifier has much to offer the 
audio enthusiast in the way of circuit 
refinements, individual calibration, and 
the use of over-rated components. 


TT author, having been a builder 


Requirements 


An amplifier to be recognized as a 
high quality unit must satisfy certain 
requirements. 

1. It must exhibit no noticeable dis- 
tortion up to the limit of its rated 
power output. This means that har- 
monic distortion must be 0.1% or less, 
intermodulation between 0.4% and 
0.5%. 

2. In an amplifier which uses in- 
verse feedback (and every good ampli- 
fier does) frequency response must be 
flat between 10 and 60,000 cycles, at 
least, to allow high feedback without 
oscillation. . 

3. It should have sufficient power 
output, without distortion, to repro- 
duce the highest instantaneous peaks 
to be found in any music with abso- 
lutely no clipping. This requires a no- 
distortion rating of at least 30 watts, 
even though average level to the 
speaker is only around 2 watts. This 
is a point too often overlooked. 

4. It must be absolutely free of all 
noise—hum, tube hiss, thermal hiss 
from current-carrying resistors, and 
microphonics. 

5. It must be so trouble-free that 
years will pass before servicing is 
needed—and then it should be neces- 
tary only to replace tubes. In addition 
to dictating the use of highly over- 
rated components, this means that 
heating, even from tubes, must be 
kept to a minimum. 

6. The effective output impedance 
must be extremely low-—less than 0.5 
ohm effectively at the 16-ohm tap. This 
is required to damp out speaker reso- 
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Complete design data on a high quality amplifier 


along with details on a unique preamplifier unit. 


nances (even the best speakers have 
them), cabinet resonances, and “hang- 
over.” 


The “Childs” Amplifier 


An amplifier which meets these re- 
quirements is diagrammed in Fig. 1. 
The key to its quality is the care with 
which each individual circuit was de- 
signed and with which each and every 
unit is constructed. There is nothing 
complex or difficult about constructing 
it—any technician with a reasonable 
degree of .experience and_ technical 
knowledge can do it. Every part is 
standard, available from _ dealers’ 
shelves, including the output trans- 
former. 

The low distortion, output imped- 
ance, and noise level are achieved 
largely by over 25 db of balanced in- 
verse feedback in two overlapping 
loops. To give the feedback loops less 
work to do and improve results even 
more than this amount of feedback 
could accomplish by itself, the entire 
amplifier is balanced push-pull (with 
a fine balancing control). 

Phase inversion takes place right at 
the input in a cross-coupled circuit 
which is genuinely self-balancing. The 
output of cathode follower V;. feeds 
both the grid of V» and the cathode 
of V:.. For that reason, the two plates 
of the 6SL7GT show two replicas of 
the signal, 180 degrees apart. At the 
same time, the cathode of each 6SL7GT 
triode supplies feedback to the grid 


of another triode and the cathode of 
an opposing one. This is the case with 
each of the four triodes in the first 
stage. The result is an initial balance 
with the 2000 ohm potentiometer R,, 
after which the complete cross-cou- 
pled feedback in the stage corrects any 
dynamic unbalance by instantaneous 
conditions during operation. 

The second 6SN7GT, V;. and Vs», is 
an amplifier stage which is also used 
as part of one of the feedback loops. 

The third 6SN7GT, V.. and Vw, is 
the driver stage. It is a balanced 
cathode follower instead of the usual 
plate-coupled driver. This allows for 
a low impedance between the grids of 
the power tubes and ground. 

The bias for the driver grids is ob- 
tained from a voltage divider across 
a regulated —105 volt supply. Bias is 
adjusted with Rx so that the cathode 
voltage at each triode of the driver is 
approximately —35 volts. The driver 
grid voltage is then around —43 volts. 
The center of the two cathode re- 
sistors is returned directly to the bias 
supply. 

The power stage consists of four 
push-pull parallel 807’s connected as 
triodes. (The small resistors in the 
grid and plate leads are parasitic sup- 
pressors.) The 807’s have much higher 
plate and screen dissipation ratings 
than 6L6’s or any other receiving-type 
tubes. This means they will not heat 
up to a point where they might en- 
danger other components. In addition, 
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Ri, Rz Rio, Reo, Ro-—470,000 ohm, 2 wm. res. 
Ro, Ry—1500 ohm, 1 w. wirewound res. 
Rs, Rig—1200 ohm, 1 w. wirewound res. 
| ap eee ohm wirewound pot. 

» Ray —22,000 ohm, Ye w. res. 
> Ry—200,000 ohm, 1/2 ». res. 
Rs, Rog—100,000 ohm, 2 w. res. 
Ry, Ru—2400 ohm, 1 w. res. 
Ry, Ros —25,000 ohm, 10 w. wirewound res. 
Ry, Riz, Reo, Rae—1000 ohm, Vy w. res. 
Riz, Ries Rao» Ray—20 ohm, V2 w. res. 


Ris, Ris» Ray Rog —100 ohm, 2 w. res. 

Ry = —3000 ohm, 1 w. wirewound res. 

Rog —7500 ohm wirewound po. 

R3;—50 ohm wirewound pot 

C,, Co, Cs, Cy—.1 ufd., 600 ¥. oil- filled bathtub 
cond. 

J,, Je—Closed circuit jack 

T,—See text 

P,—8-prong plug 

Vi, V3, V.—6SN7 tube 

V.—6SL7 tube 

V;, Vee Vi, Vi-—807 tube 


Fig. 1. 


Circuit diagram of the power amplifier. 


Well balanced push-pull design 


throughout and unusually high feedback make this unit’s superiority noticeable. 


they can handle much more power and 
are used here in class A (except at the 
very highest levels, where they operate 
in class AB,). In this way the ampli- 
fier can produce a full 30 watts of 
power without distortion. 

The plate currents of the output 
tubes must be balanced. A pair of 
metering jacks and a small cathode 
potentiometer allow precise adjust- 
ment for balance. 

The output transformer is one of the 
most important items in the entire 
amplifier. It must have very low leak- 
age inductance, high primary induct- 
ance, low interwinding capacitance, 
low d.c. resistance, ample power-han- 
dling capacity, well-balanced windings, 
and flat frequency response from 10 
to at least 60,000 cycles. It must also 


have a secondary which can be bal- 
anced. The writer has found such units 
as the UTC LS-58 or LS-614, Peer- 
less SQ-265, and Partridge VDN-436-B 
(with specifications made when order- 
ing) satisfactory in this application. 
Others with the same specifications 
are probably just as satisfactory. 

The first of the two balanced feed- 
back loops is an over-all one covering 
all stages. It is taken directly from 
the two sides of the balanced second- 
ary, through 22,000 ohm resistors, to 
the grids of the 6SL7GT. The second 
loop goes from the secondary through 
2400 ohm resistors, to the cathodes of 
the V;., Vs. amplifier stage. The cath- 
odes of this stage are grounded 
through the feedback resistors and 
the transformer secondary. Both loops 


Underchassis view of amplifier. Although only a few parts are used they must be of 
the highest quality. The four condensers in the circuit should be “bathtub” units. 
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are low-impedance to avoid any fre- 
quency discrimination or phase shift 
that might be caused by stray capaci- 
tance, and as a result blocking con- 
densers, another source of phase shift, 
are unnecessary. 

The total of over 25 db of feedback 
is proportioned between the two loops. 
There is, of course, the mutual feed- 
back in the triodes of the cross-coupled 
input and the unbypassed cathode re- 
sistors of the following amplifier stage 
as well. 


Power Supply 


The complete power supply is dia- 
grammed in Fig. 2. There are actually 
two separate supplies, one for the 
driver and output stages and another 
one for the preceding stages. This in- 
sures that there will be no instability 
caused by coupling through a common 
supply. 

The supply for the initial stages em- 
ploys a single 5U4G and a two-section 
condenser-input filter. The 1000 ohm 
resistor places the transformer center- 
tap about 130 volts negative with re- 
spect to ground. A VR105 supplies a 
regulated 105 volt bias for the driver 
and power stages. 

To balance out hum, a 50 ohm wire- 
wound potentiometer is connected 
across the heater winding of the 
larger power transformer (which sup- 
plies all heaters and the arm con- 
nected to a tap about 35 volts above 
ground on the bleeder of the smaller 
supply. 

The larger power supply is conven- 
tional although it uses a pair of 5U4G’s 
with elements paralleled in each to 
carry the necessary current (about 230 
ma.) without heating excessively and 
for better regulation. 

The supplies are mounted on a sepa- 
rate chassis. Two output receptacles 
carry power to the amplifier and to 
the special preamplifier which will be 
described. The primary circuits are 
fused and balanced to chassis with a 
pair of 0.1 ufd. condensers. The line in- 
put is switched at the preamplifier. 


Construction 


The chassis for both the power sup- 
ply unit and the amplifier measure 
8 x 17 x 3 inches. Steel chassis should 
be used to support the components 
safely. Both chassis appear in photo- 
graphs which illustrate the general 
layout. 

The components are chosen for 
greatest reliability. All the important 
noise-producing resistors are wire- 
wound. 

There are only four condensers in 
the amplifier. Each of these is a 0.1 
ufd., 600 volt, oil-filled “bathtub” unit. 
In the power supply unit there are 
seven oil-filled condensers—the three 
filter units in each supply, and the 
20 uwfd. condenser which bypasses the 
smaller transformer’s center-tap to 
ground. These are individual oil units 
or combinations, depending on the sup- 
ply of components when each ampli- 
fier is assembled. The 50 uefd. con- 
denser between the heater-balancing 


RADIO & TELEVISION NEWS 


potentiometer and ground is an elec- 
trolytic. 

Each chassis includes a heavy 14- 
gauge ground bus which is attached 
to the chassis at only one point. This 
point is at the input plug on the ampli- 
fier chassis. In the power supply unit, 
the selection of the chassis grounding 
point is not important. 

Although the author has built many 
almost identical amplifiers, there has 
been no attempt to cable under-chassis 
leads. Wiring is strictly point-to-point, 
with supporting lugs wherever neces- 
sary. This avoids any possibility of 
unwanted stray couplings. 

The amplifier metering jacks must, 
of course, be insulated from chassis, as 
must be the speaker connectors. 

After the units have been built and 
the supply voltages checked, the first 
procedure is to see that the power 
stage plate currents are correct and 
balanced. Adjust R, so that current 
readings across the two metering jacks 
are equal. The total current should 
be approximately 200 ma. If the out- 
put voltage of the final amplifier pow- 
er supply is less than 450 volts, the 
807’s may be adjusted for somewhat 
less plate current, possibly as little as 
80 ma. per side of the push-pull cir- 
cuit. As little as 400 volts may be 
employed in the supply; the result 
will be a reduction in the distortion- 
less audio power output rating to 
about 25 watts instead of 30. 

The power amplifier adjustment 
may be made with the feedback lines 
disconnected from the transformer sec- 
ondary to avoid any possible trouble 
with feedback. The lines should then 
be reconnected to the balanced 16 ohm 
secondary. Correct polarity must be 
observed. Connect an a.c. meter to the 
transformer secondary and a source of 
tone to the amplifier input. Try con- 
necting the feedback lines at both 
polarities. When the polarity is wrong 
the output level, as read on the meter, 
will rise and the amplifier will prob- 
ably oscillate. When it is right, the 
output will be lower and there will be 
no output when the tone generator is 
disconnected. 

Next, the input circuit must be bal- 
anced. Disconnect the grid of V,, from 
ground and connect it in parallel with 
the grid of V,.. Then connect the out- 
put of a tone generator (or any other 
audio source) to the input jack. Care- 
fully adjust R, until there is zero out- 
put from the secondary of the output 
transformer. 

The last adjustment is for minimum 
hum. The heaters float about 35 
volts above ground to eliminate heat- 
er-to-cathode emission. The source 
of +35 volts in the power supply is 
connected to the arm of a 50 ohm 
potentiometer. After the sound sys- 
tem is completely set up—including 
connection of a preamplifier if one is 
used—adjust the 50 ohm control for 
minimum hum. If care has been used 
in construction there will be no hum 
whatsoever after adjustment unless 
the listener places his ear right against 
the speaker. Even so, the hum should 
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Top chassis view of power supply unit. Although usually built on a separate chas- 
sis, this unit can, by careful design, be combined with the amplifier on one chassis. 


be difficult to detect. The tap on the 
bleeder of the lower voltage supply, 
which furnishes the filament bias, 
should be adjusted for approximately 
35 volts with the aid of a voltmeter. 

Once made, these adjustments should 
be permanent unless a tube is changed, 
in which case it might be necessary 
to touch up the unit slightly. 


Preamp-Control Unit 


The amplifier described in this article 
is driven to full output with a 1.5 volt 
input signal. This may be furnished 
by any source, of any impedance. 


There is, however, very little point in 
driving such an amplifier from an in- 
ferior source. 

The writer has so far been unable 
to find a commercial preamplifier for 
magnetic-type pickups which satisfies 
the most idealistic requirements for 
sound realism. There is, however, a 
perfectly straightforward method of 
providing the necessary equalization 
and low distortion rating which has 
been incorporated in the preamplifier- 
control unit which is normally used 
with the amplifier. 

Even with genuinely calibrated step- 


Fig. 2. Schematic diagram of dual power supply for the audio amplifier and preamp. 
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Front panel view of the preamplifier control unit as built by the author. 


type commercial equalizers (of which 
few are available), too few bass turn- 
overs are provided and bass equaliza- 
tion is carried down to only about 100 
cycles. The writer’s unit provides five 
bass turnovers, selectable with the 
“L.F.” switch on the preamplifier 
shown in the photograph. These are 
250 cycles (for HMV and other Euro- 
pean records), 400 cycles (for London 
firr 78 rpm discs), 500 cycles (an 
American “standard”), and 800-900 
cycles (NAB and LP’s). For each, the 
bass response of the preamplifier rises 
at the rate of 6 db per octave down 
to 10 cycles, after which it begins to 


flatten out. The exception is a Colum- 
bia LP position (No. 4), in which the 
turnover is 500 cycles but the drop of 
about 3 db. at 100 cycles specified by 
Columbia is provided. 

Fig. 3 is a schematic diagram of the 
entire preamplifier-control unit. The 
preamplifier is a pair of pentodes, with 
a frequency-selective feedback system 
providing the bass rise. The more 
usual circuit of a high-mu duo-triode 
does not provide enough gain to allow 
sufficient feedback for the bass rise 
necessary to carry equalization down 
to 10 cycles; the two pentodes correct 
that situation. The feedback at 1000 


cycles is about 45 db. With the highest 
turnover frequency selected, feedback 
of 15 db still exists at the lowest fre- 
quency to minimize distortion. Thus, a 
full 30 db (actually slightly more) of 
bass accentuation is provided at the 
lewest frequency to correct the re- 
cording curve precisely. 

Four high-frequency responses are 
provided: flat, roll-off of 3 db per oc- 
tave from 3000 cycles (London ffrr), 
roll-off of 2.5 db per octave from 1000 
cycles (RCA Victor), and roll-off of 6 
db per octave from 1590 cycles (NAB). 
With the two switches, a total of 20 
equalization combinations can be had, 
which will provide accurate compen- 
sation for just about any record. 

The preamplifier unit also is the cen- 
tral control point for the entire sys- 
tem. The a.c. for the amplifier is con- 
trolled by a switch on the preamplifier 
panel, the leads for this purpose being 
a part of the 5-wire cable which fur- 
nishes power to the preamplifier from 
the same supply used for the pre- 
liminary stages of the amplifier. A 
selector switch with two sections and 
four positions selects either of two 
phonograph pickups or one of two 
other inputs—tuners, etc. 

(Continued on page 101) 


Fig. 3. Schematic of the preamplifier. This unit provides 20 calibrated equalizer combinations for records and acts as con- 
trol unit for entire audio system. The “loudness” control is designed to compensate for ear deficiencies at low sound levels. 
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Ro—62,000 ohm, 2 w. res. 
Ry—75,000 ohm, 2 w. res. 

Rs, Res, Raz, Rag —22,000 ohm, 2 w. res. 
Ry — 450,000 ohm, 2 w. res. 
Ry—220,000 ohm, 2 w. res. 

Ry; —4000 ohm, 2 w. res. 
Ry—10,000 ohm, 2 w. res. 

Ruz, Ros —30,000 ohm, 2 ». res. 
Ry—1.8 megohm, 2 w. res. 
C,—.001 yufd., 400 v. cond. 

Co, Crs—.1 wfd., 400 v. cond. 
Cy—.012 pfd., 400 v. cond. 

C,—.008 ufd., 400 v. cond. e 
Cs, Ce—.006 yufd., 400 v. cond. 
C-—.004 ufd., 400 v. cond. 

C.—.02 ufd., 400 v. cond. 


C.—50 ufd., 25 v. elec. cond. 
Cro, Cio, Coo, Car—20 ufd., 450 v. elec. cond. 
Ci; —40 ufd., 450 v. elec. cond. 


1%» Cry, Cus» Cre, Cir, Cus —.005 pufd., 400 »v. 


cond. 
Co—.1 fd., 200 v. cond. 
Ji, Jo, Ia, Ja, Ig—Amphenol connector 
S,, Sq—D.p.4-pos. rotary sw. 
$-—1.9.3-pe0. rotary sw. 
S,—S.p.17-pos. rotary sw. 
S;—S.p.s.t. toggle sw. 
P,—8-prong plug 
PL,—6.3 v. pilot lamp 
V.—6J7 tube 
V.—6SJ7 tube 
V.—6J5 tube 
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RADIO & TELEVISION NEWS 


By 
JOHN M. HEINRICH 


VARIABLE line voltage con- 
A trol unit serves many useful 

and varied purposes in every- 
day radio and electrical work, the 
most common application being the 
determination of the behavior of cer- 
tain pieces of electronic equipment at 
both a reduced and greater than nor- 
mal line voltage. The usefulness of 
such a unit extends considerably be- 
yond this fundamental application and 
finds application in meter calibration, 
motor speed control, lighting control, 
and power factor correction when used 
in conjunction with the self-contained 
ammeter. Many other applications will 
undoubtedly suggest themselves as the 
user gains familiarity with the unit. 

The unit to be described is built 
around a General Radio Company 
Type 200-CU “Variac’”’ which has a 
normal output current rating of 5 am- 
peres and a maximum rating of 7.5 
amperes. Since the line voltage fluc- 
tuates between the normal “Variac” 
rating of 117 volts, a 0-150 volt a.c. 
voltmeter is included as an integral 
part of the unit in order to provide 
greater over-all accuracy. A s.p.d.t. 
spring-return microswitch normally 
connects the voltmeter across the out- 
put terminals of the “Variac.” De- 
pressing the switch bridges the meter 
across the line terminals to indicate 
the line voltage. 

A 0-1 ampere ammeter used in con- 
junction with a home-wound current 
transformer provides extended cur- 
rent ranges of 0-1-5-10 amperes. The 
primary winding of the transformer is 
permanently connected in series with 
the common side of the output circuits 
while the meter and range switching 
is confined to the tapped secondary 
winding. Two Amphenol a.c. recepta- 
cles provide independent line and 
“Variac’”’ output voltages. 

The complete unit is constructed on 
a 8%” grey crackle-finish relay rack 
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Front and back views of 
the test panel showing 
mounting of components. 


An A.C. POWER 
b TEST PANEL 


ae 


ies 
. . 


Provides a continuously metered power source that is 


variable from 0 to 135 volts at 7.5 amperes maximum. 


panel with a straightforward layout. 
With the exception of the current 
transformer, all parts are standard, 
commercially available items. Should 
the builder so desire, other parts 
values and components may be substi- 
tuted at will. 

The current transformer is the only 
component which could cause any real 


Wiring diagram of a.c. power test panel. 


117V. 60% LINE 


R,—To match N, 

S,—12 ampere, 125 v. s.p.s.t. toggle sw. 

S.—S.p. 3-pos. rotary sw. 

S.—S.p.d.t. microswitch ( Micro-Switch 
BZ-2RQ1-A2) 

SO,, SO.—A.c. receptacle (Amphenol 
2#61-MIP-61F) 

M,—0O-1 amp. a.c. meter 

M.—0O-150 ¥. a.c. meter 

N.\—\% ». neon lamp (res. R, included in 
jewel mounting assembly) 

F,—10 amp. line fuse 

T,:— Model V5 “Variac” (General Radio Co.— 
Replaces the 200-CU, shown in photograph, 
which is now obsolete) 

T.—Current trans. (See text) 


difficulty; however, with a reasonable 
amount of care an accurate and re- 
liable unit can be wound without any 
trouble. The transformer used in this 
unit is accurate to the extent that 
when switching from overlapping 
ranges the current indication on the 
ammeter is exactly the same on any 
range. 

In a current transformer the pri- 
mary ampere-turns is equal to the sec- 
ondary ampere-turns. However, at low 
values of primary current this does 
not hold absolutely true because the 
current in the primary is composed of 
two quantities—one which supplies a 
field for the secondary winding and 
the other which supplies the core 
magnetizing current or hysteresis and 
eddy current losses of the core mate- 
rial. This will cause the meter to indi- 
cate high since the effective primary- 
to-secondary ampere-turns ratio is re- 
duced. With a 1x1 inch core and 16 
turns of #14 enameled wire on the pri- 
mary, it requires only 15 turns on the 
secondary winding to get full-scale de- 
flection of the meter with a current 
flow of 1 ampere on the primary side. 
The 5 ampere range has a total of 80 
turns or a 1-to-5 turns ratio for a 
1-to-5 current ratio and the 10 ampere 
range has 160 turns or a 1-to-10 turns 
ratio for a 10-to-1 current ratio. 
Whereas the primary carries the full 
load current, the secondary only has 
to accommodate the meter current of 
1 ampere and thus requires only a #20 
wire. The impedance of this trans- 
former varies inversely as the current 
range, as should be. The impedance at 

(Continued on page 104) 


Compiled by KENNETH R. BOORD 


cate the ISW DEPARTMENT to 

radio in Portugal. Through the 
courtesy of Bill Herd, Delaware, and 
Flavio Serrano, Rio de Janeiro, this 
data has been received from Emissora 
Nacional de Radiodifusao, Service de 
Intercambio, Rua do Quelhas, 2, Lis- 
boa, Portugal: 

Home Service—Lisboa I, 719 kc., 50 
kw. (National); Lisboa II, 665 kc., 15 
kw. (Regional); Porto, 755 ke., 10 kw. 
(National—North); Coimbra, 1367 kc., 
1 kw. (Regional—Middle); Faro, 1350 
ke., 1 kw. (Regional—South); Atlan- 
tico Regional, 1214 kce., 2 kw., Ponta 
Delgada, Azores; Madeira, 1529 kc., 1 
kw. (Funchal, Madeira); Azores Re- 
gional, 4.845, 1 kw., Ponta Delgada, 
Azores; Lisboa, 6.374, 10 kw. (Nation- 
al); Azores Regional, 11.090, 1 kw., 
Ponta Delgada, Azores; Lisboa, 15.380, 
10 kw. (National). 

Overseas Service—6.374, 10 kw.; 
7.018, 10 kw.; 7.049, 10 kw.; 9.670, 50 
kw.; 9.746, 50 kw.; 11.027, 50 kw.; 
11,040, 50 kw.; 11.920, 50 kw.; 11.958, 
50 kw.; 11.995, 50 kw.; 12.749, 10 kw.; 
15.100, 50 kw.; 15.150, 50 kw.; 15.380, 
50 kw.; 17.740, 5 kw.; 17.860, 5 kw.; 
21.490, 5 kw.; 21.660, 5 kw.; 25.660, 5 
kw., and 25.690, 5 kw. 

Home Service programs are listed— 
Lisboa I weekdays 0330-0500, 0700-0900, 
1330-1900; Sundays 0330-0500, 0630- 
1900; news in Portuguese 0335, 0800, 
1400, 1600, 1800; dance music, 1330, 
1815. Lisboa II daily 1500-1900 (dur- 
ing football season—September to July 

1045-1900 Sundays). Porto I (North 


I: IS a privilege this month to dedi- 


National), Coimbra (Central Region- 
al), Faro (South Regional), weekdays 
0700-0900, 1330-1900, Sundays 0630- 
1900; Atlantico, weekdays 0700-0900 in 
19-m. band, 1330-1900 in 47-m. band 
(Sundays 0630-1300, 1300-1900) ; Azores 
Regional, daily 1500-1600 (currently, 
for summer, 1400-1500—KRB) in 27-m. 
band, and 1700-1900 in 62-m. band. 
Highlights of programs on m.w. in- 
clude Symphony Concert, 1645 Thurs- 
days; Chamber Music, 1630 Tuesdays; 
Drama, 1700 Fridays; Variety Show, 
1700 Mondays; Guitar Concert, 1800 
Sundays. During summer—first Sun- 
day of April to first Sunday of Octo- 
ber—the Home Services “are delayed 
one hour.” 

Daily programs for Overseas Serv- 
ices (in Portuguese) are listed—For 
Sao Tome, Angola, Mozambique (Por- 
tuguese East and West Africa), 0330- 
0500 in 13-, 19-m. bands; 1230-1530 in 
13-, 19-, 27-m. bands or 16-, 25-, 30-m. 
bands; for Macau, Timor (Portuguese 
Far East), 0600-0800 in 13-, 19-, 27-m. 
bands; for Goa, Damao, Diu (Portu- 
guese India), 0915-1145 in 13-, 19-, 
27-m. bands; for Brazil, Cape Verde 
Islands, Portuguese Guinea (South At- 
lantic), 0915-1145 in 13- or 16-m. band: 


(Note: Unless otherwise indicated, all time is 
expressed in American EST: add 5 hours for 
GCT “News” refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour c’ock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

The symbol “V"’ following a listed frequency 
indicates “‘varying.’’ The station may operate 
either above or below the frequency given. “A” 
means frequency is approximate, 


The Anson Boice family of New Britain, Conn., takes SWL-ing quite seriously. “Ans” 
is editor for the “United 49’ers Radio Society” which will hold its annual outing Sun- 
day, July 15th, at the home of the president, Edward I. Broome, Route 1, Vincentown, 
N. J. Mrs. Boice (Julia) is secretary of the club. Their receiver is a Hallicrafters SX-43. 


1600-1800 in 19-, 27-m. bands, or 27-, 
30-m. bands; for North Atlantic (Por- 
tuguese Fishing Fleet, and USA), 1900- 
2030 (now seems extended to 2100— 


KRB) in 27-, 30-, 49-m. bands. Pro- 
grams consist of program preview, mu- 
sic, news, drama, talks. (Where two 
sets of frequencies are listed, the first 
applies in summer, the second in win- 
ter.) 

Announcement in Home _ Service 
(minus accent marks) is “Lisboa, Em- 
issora Nacional a trabalhar com os em- 
issores de... (Lisboa I, Lisboa II, 
Porto, Coimbra, Faro) e as estacoes de 
Ondas Curtas em .. .”; for Overseas 
Service is “Aqui Lisboa, Estacao de 
Ondas Curtas da Emissora Nacional a 
trabalhar nos comprimentes de onda de 

. mas frequencies de...” Inter- 
val signal is a gong. Reports are an- 
swered by QSL cards or letters. 

Radio Renascenca, Emissora Catolica 
Portuguese, Rua Capelo, 5, Lisboa, 
Portugal, is listed as a private (com- 
mercial) station; no other details are 
given but World Radio Handbook lists 
Radio Renascenca as Lisbon, 1286 kc., 
2 kw., Lisbon, 1169 kc., 1 kw., and Por- 
to, 6.154, 2 kw., daily at 1200-1800 
(Sundays also 0515-0700); announce- 
ment in Portuguese is “Aqui Radio 
Renascenca, Emissora Catolica Portu- 
guesa”; in English, “This is the Por- 
tuguese Roman Catholic Broadcasting 
System”; interval signal, gong; all 
transmissions open with a religious 
choir. (Pearce, England, just reported 
Radio Renascenca heard on 6.154 with 
varied light recordings, then closing 
announcements and program preview 
(all-Portuguese) at 1759, and closing 
down 1800 with choir singing. And 
ISWL, London, recently received sched- 
ule from the station of 1200-1800 in 
summer; 1300-1900 in winter.—KRB.) 

World Radio Handbook also lists Ra- 
dio Clube Portugues, Parede, CSB2, 
1034 ke., 20 kw., and CSB51, 12.865, 10 
kw., daily in Portuguese 0645-0900 
(Sundays to 0930), 1400-1700; an- 
nouncement is “Radio Clube Portu- 
gues, Parede, Portugal;’” verifies by 
QSL card. 

Officials of Emissora Nacional de Ra- 
diodifusao, Lisbon, are listed—presi- 
dent, Antonio Eca de Queirez; technical 
director, Manual Bivar; administrative 
director, Armando Stichini Vilela; pro- 
duction manager, Jose Luiz da Silva 
Dias; transmitting department chief, 
Fernahdo da Cunha de Eca; studios 

(Continued on page 97) 
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Part 2. A step-by-step analysis of 


a conventional AM radio receiver. 


By 
P. F. RHODES 


AST month we showed how to 
i connect sweep-alignment instru- 
ments to an AM radio receiver, 
and how to obtain the response curve 
on the scope. It was pointed out that 
there are sources of curve distortion, 
double traces, etc., which can be eas- 
ily eliminated when the operator ob- 
tains a clear mental picture of the 
test procedure. 

In this article, we ask you to go 
with us on a journey through our 
service shop, wher? we go through the 
visual alignment of a Stromberg- 
Carlson Model 925 radio receiver. The 
principles shown in this typical align- 
ment job will also apply to any stand- 
ard receiver. 


Connecting Instruments 


After the dial pointer has been ad- 
justed to the calibration marks at the 
low-frequency end of the scale (so 
that we will be able to track the 
tuned circuits with the dial scale indi- 
cations), we set the range switch to 
the standard 


trol of the generator is set for +50 
ke., the skirts and base line of the 
curve will be visible on the scope. 

As in all alignment work, the a.g.cr 
system of the receiver should be over- 
ridden in order to stabilize the grid 
bias of the tubes during alignment. 
About 6 volts negative bias is ample, 
and can be supplied from flashlight 
cells, as shown in Fig. 2. 

To obtain a response curve with 
minimum distortion, the scope is con- 
nected across the volume control, as 
shown in Fig. 1E. If connection were 
made across the interstage trans- 
former, or across the output trans- 
former, the leakage reactance of the 
transformer would cause severe re- 
sponse curve distortion. 

The receiver makes use of a com- 
pensated volume control, and it is nec- 


ear is also insensitive to phase shift. 
But we are aligning the receiver by 
visual indication, and hence the test 
conditions must meet the require- 
ments of the eye, as well as those of 
the ear. The eye is quite intolerant 
of phase distortion, less so of fre- 
quency distortion, as television tech- 
nicians are well aware. 

Further, it will be observed that the 
response curve is somewhat distorted 
at some settings of the receiver treble 
control, as shown in Fig. 5B. Accord- 
ingly, the operator should adjust the 
treble control to the point which ex- 
hibits the least curve distortion. The 
receiver bass control also has some in- 
fluence on the shape of the response 
curve, as does the bass reactor, al- 
though these two latter sources of dis- 
tortion are less severe. 

The distorting 


broadcast position. 


In most AM-SW- Those 


technicians who have 
applied sweep alignment equipment to their AM 


carefully studied Part 1 of this series and who have 
radio service problems, have. un- 


properties of tone 
control networks 


FM receivers, it is 
found advanta- 
geous to align the 
AM circuits first. 

Since the i.f. cir- 
cuits are the first 
to be adjusted, the 


doubtedly met with some success and perhaps with some degree of failure. 

The high points of the visual alignment technique were outlined in the preceding 
article, but many details (sometimes troublesome details) were necessarily omitted. 
In this article we pick up numerous details such as the influence of treble and bass 
controls, compensated volume controls, overloading, bass reactors, i.f. trap adjustment, 
and “rocking in.” 

Again, the reader is assured of the fundamental importance of the subjects discussed 
in this article. It has been said that visual alignment equipment serves to separate 
the “boys” from the “men.” And you cannot send a boy to do a man’s job in the 
rapidly expanding field of electronics. 


may be better un- 
derstood by recall- 
ing the fact that 
a visual-response 
curve is essential- 
ly a 60 cycle 
‘“‘square wave’’ 


sweep generator is 


response. Of 


connected between 

the modulator (mixer) grid and chas- 
sis ground, as shown in Fig. 2. The .01 
ufd. condenser is required to avoid 
short-circuiting the grid bias of the 
6AC7 to ground. Since the intermedi- 
ate frequency of this circuit is 455 kc., 
we tune the sweep generator to this 
center frequency. 

This receiver is designed for a pass- 
band of approximately 10 kc. (see Part 
1 for a definition and measurement of 
bandwidth). If the sweep-width con- 
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essary to align the receiver with the 
control set at or near to maximum, 
otherwise the compensating network 
Rx», C::, introduces marked distortion, 
as shown in Fig. 5A. 

The reader may ask why a compen- 
sating network introduces this distor- 
tion. Distortion arises from fre- 
quency discrimination and phase shift 
in the compensating network. The ear 
is frequently pleased by low-frequency 
boost at low volume levels, and the 


course, the re- 
sponse curve is not a true square wave, 
because the corners are quite rounded, 
but generically, the response curve be- 
longs to this class. Further, it should 
be recalled that phase distortion intro- 
duces tilt into a square wave, that is, 
the tops of the wave are no longer 
level after the wave has suffered phase 
distortion. This basic principle ex- 
plains the type of distortion seen in the 
response curve when the tone controls 
influence the response. 
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Fig. 1. (A & B) The “rocking in” step described in text involves trimmers C,, and C» plus 


inductive trimmers L; and Li:. 


(C) How to sweep the receiver, described in article. 
through the antenna circuits to obtain the over-all response curve. 


(D) When over-all 


curve is obtained, the bias override should be applied to the r.f. stage as shown. 
(E) Scope signal taken from volume control through 75,000 ohm isolating resistor. 


Fig. 2. Sweep generator if. signal is ap- 
plied to grid of modulator through a block- 
ing condenser to avoid shorting out grid 
bias applied through R.,. Six volts of over- 
tide bias are applied to the grid return 
leads of modulator and first if. stage. 


Unless a tone control 
trol, bass control, 
ume control, etc.) will pass a true 
square wave when tested with a 
square wave generator and scope, it 
follows that the tone control will sim- 
ilarly distort a visual response curve. 

When the foregoing precautions 
have been observed, a response curve 
is obtained as shown in Fig. 5C. For a 
quick check of curve distortion, the 
operator may unblank the curve, as 
shown in Fig. 5D. Because trace and 
retrace are nearly coincident, we 
know that distortion is negligible. 
However, if the curve appears as in 
Fig. 5E, steps must be taken to mini- 
mize the distortion, as outlined before. 
Although 60 cycle line sweep is used 
to obtain Fig. 5C, a double trace is 
not seen because a blanking network 
was connected to the beam-blanking 
post of the scope, as explained in Part 
1. It may be necessary to reduce the 
output from the sweep generator to 
avoid overload and artificial flattening 
of the top of the curve, as seen in 
Fig. 5F. 

The operator will note that as the 
primary and secondary trimmers of 
the first and second AM if. trans- 


(treble con- 
compensated vol- 


formers are adjusted, the response 
varies in height and width. Relative 
gain of the i.f. strip is indicated by 
the height of the curve, while the rel- 
ative bandwidth is indicated by the 
width of the curve. 


Aligning I.F. Cireuits 


The service data for this receiver 
specifies that the four i.f. circuits be 
peaked at 455 kc. When the curve is 
at its maximum height, we know that 
the circuits are peaked to the same 
frequency, although we still have to 
know how to determine what this fre- 
quency may be. In general, there are 


two methods of determining this 
value: 
1. The sweep generator may be 


provided with a closely calibrated tun- 
ing dial, which indicates the center 
frequency of the swept output. In such 
case, the sweep generator is set to 455 
ke., and the if. circuits are peaked 
up for maximum response. 

2. The sweep generator may be 
provided with a dial which serves 
only as a guide to the operator, and 
which is not intended to indicate ac- 
curate center frequencies. In_ this 
case, the operator must make use of 
a marker, as explained in the previous 
article. 

To introduce a marker, the techni- 
cian may connect an AM generator in 
parallel with the sweep generator. As 
the AM generator (now used as a 
marker generator) is tuned, it will be 
observed that a wiggle, or marker, ap- 
pears upon the response curve. The 
operator should set the marker gen- 
erator to 455 ke., and then adjust the 
i.f. circuits to make the wiggle (long 
loop) appear on top of the response 
curve. It is understood that maximum 
height of the response curve is also 
required, as well as proper placement 
of the marker. 

In the case of these particular AM 
circuits, it will not be necessary to 
check the bandwidth after the if. 
amplifier has been peaked up, because 
the if. transformers have been ad- 
justed at the factory for 10 ke. band- 
pass when all primaries and second- 


aries are peaked to 455 kc. Note: If 
the local oscillator is disabled during 
if. alignment, no spurious response 
curves will be encountered. 


Wave Trap Adjustment 


Referring to Fig. 2, it will be ob- 
served that a series-resonant circuit 
I», Cys is connected between the modu- 
lator grid and chassis. The purpose of 
this circuit is to trap out interfering 
signals which might otherwise “feed 
through” to the i.f. amplifier without 
conversion (see i.f. response obtained 
through the antenna input terminals, 
described in Part 1). 

To adjust this wave trap, watch the 
response curve on the scope as the 
trap trimmer is varied. The trap is in 
adjustment when the response curve 
is at minimum height. 


R.F. Adjustments 


It is next necessary to adjust the 
r.f. oscillator and the antenna tun- 
ing circuits. The sweep and marker 
generator (if used) are disconnected 
from the modulator grid and con- 
nected to the antenna and ground 
terminals of the receiver through an 
artificial antenna, as previously de- 


scribed. Accordingly, the antenna 
terminal board is connected as shown 
in Fig. 1C. 


The receiver tuning dial has already 
been set to 600 ke. Set the range 
switch to the standard broadcast 
band. Add a jumper to the a.g.c. bias 
override network, as shown in Fig. 1D, 
so that the bias override includes the 
r.f. stage. 

Set the center frequency of the 
sweep generator to 600 kc., and the 
over-all response curve will be seen 
on the scope. This over-all curve 
shows the response of the receiver 
from the antenna to the second detec- 
tor, at 600 ke. As before, if the cen- 
ter frequency of the generator is not 
accurately indicated on the dial, use a 
marker to determine the center fre- 
quency. 

The powdered iron cores of the os- 
cillator and antenna coils are then ad- 
justed to maximize the response. It 
will be observed that the oscillator 
and antenna coils have both inductive 
and capacitive trimmers, as shown in 
Figs. 1A, 1B. The inductive trimmers 
are used to track the tuning con- 
denser at the low-frequency end of the 
band, while the capacitive trimmers 
are used to track the tuning condenser 
at the high-frequency end of the band. 
This result can be obtained because 
the relative settings of the slug and 
compression mica trimmers determine 
the L/C ratio of the tuned circuit. 

Next, the tuning condenser is set to 
indicate 1500 ke. on the dial and the 
sweep (and marker, if used) are also 
set to 1500 ke. Then, the 1500 kc. 
trimmer condensers are adjusted to 
maximize the response. 


Rocking-In Trimmers 


At this point, the 600 kc. alignment 
procedure is repeated, and any neces- 
sary readjustment made in the cores 
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to compensate for the trimmer ad- 
justments which were made in the 
1500 ke. position. 

If the alignment procedures have 
been properly followed, it will now 
be found that the bandwidth of the 
over-all response curves is approxi- 
mately 10 ke. at 600 kc. and at 1500 
ke. Furthermore, the gain of the re- 
ceiver, as indicated by the height of 
the response curve, should be essen- 
tially constant over the entire broad- 
cast range. The rocking-in process is 
most important in obtaining these re- 
sponse characteristics. 

Furthermore, as a final check, the 
response should be found negligible 
at the image frequencies. For exam- 
ple, if the receiver is tuned to 600 
ke., the local oscillator is operating 
at 1055 ke. in order that the difference 
beat frequency may be equal to 455 
ke., the i.f. frequency. But, if the r.f 
circuits are not correctly adjusted, it 
is also possible that a station operat- 
ing at 1510 ke. will beat through to 
the iff. amplifier, and cause interfer- 
ence. 

Aligning the S.W. Band 

Since this receiver has a short-wave 
band, the next step is to check the 
antenna and oscillator trimmers at 9 
and 12 me. The i.f. AM strip, having 
already been aligned, is not checked 
during the short-wave AM adjust- 
ments. 

Because the core and trimmer ad- 
justments for the short-wave section 
are entirely analogous to those which 
were detailed for the standard broad- 
cast band, the step-by-step procedure 
does not need to be recounted. 

If it is desired to check the built-in 
loop, this may be done by the operator 
after the chassis has been replaced 
in the cabinet. 


The FM Section 
The receiver also contains an FM 
section. However, discussion of FM 


alignment procedures is beyond the 
scope of this article, since frequency 
modulation is a considerable study in 
itself. The procedures which have 
been outlined for the AM sections will 
serve as an excellent foundation for 
the technician who wishes to extend 
his knowledge into the fields of FM 
and TV. 

After the theory of operation of 
limiters, discriminators, and wide- 
band amplifiers has been mastered 
from the excellent texts which are 
now available, alert service engineers 
will find small difficulty in transfer- 
ring their basic alignment knowledge 
into the new field. 


Center Frequency and Bandwidth 


At this point, the reader will realize 
that marking is one of the most seri- 
ous problems confronting the user of 
visual-alignment equipment for nar- 
row-band applications. Fortunately, 
there exist certain expedients which 
considerably simplify this problem. 

For example, the marker generator 
can be eliminated entirely, provided 
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the sweep generator is calibrated. In 
such case, the dial indication of the 
sweep generator represents the fre- 
quency at the center of the trace. Fur- 
ther, by rotation of the sweep genera- 
tor dial, the visual response curve can 
be moved with respect to the vertical 
axis of the scope screen, and the band- 
width determined thereby. Examples 
will be illustrated at a later point. 

The sweep generator dial may or 
may not be calibrated, as purchased 
from the supply house. If the dial is 
uncalibrated, or if it is calibrated at 
too great intervals, the operator will 
first have to provide suitable dial indi- 
cating points. For general work, cali- 
bration at 5000 cycle intervals in the 
range from 400 to 1500 kc. is most 
desirable. 

In many cases, calibration at 5000 
cycle intervals will be found imprac- 
tical unless a bandspread tuning con- 
denser, or micro-drive dial is added to 
the commercially available generator. 
However, this type of modification is 
quite familiar to constructors of ham 
receivers and others, and should not 
present serious difficulty. 

For purposes of calibration, the out- 
put of a good AM generator can be 
beat against the output of the sweep 
generator using zero deviation, and 
marking the sweep-generator dial at 5 
ke. intervals. That is, during calibra- 
tion, the sweep generator is operated 
as a straight signal generator, to de- 
liver a c.w. output. The AM generator 
is advanced in 5 ke. steps and the 
sweep generator is then zero-beat at 
each step, and the calibration point 
marked on the sweep generator dial. 

To make the beats audible, the out- 
puts of the two generators should be 
connected in parallel, rectified through 
a crystal diode, and then applied to 
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Fig. 3. Method for setting up test equip- 
ment for the purpose of providing an au- 
dible beat for calibrating sweep generator. 
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Fig. 4. Scope pattern obtained when sweep 
generator is tuned to center of the re- 
sponse curve of the receiver under test. 


any convenient audio amplifier, as il- 
lustrated in Fig. 3. 
After the sweep generator has been 
(Continued on page 69) 


Fig. 5. (A) Curve distortion caused by R: and C;;, shown in Fig. 1E, because volume 
control was not set to maximum. (B) Lesser distortion introduced by incorrect set- 


ting of treble control during alignment. 


(C) When volume and tone controls are 


properly set, the response curve is essentially distortionless as shown here. (D) 
Disconnecting the blanking voltage to make both trace and retrace visible helps 


to insure that curve is undistorted. 


(E) Incorrect setting of treble control causes 


trace and retrace to fall apart. (F) Too much sweep signal causes receiver over- 
loading and the resulting artificial flat-topping of the response curve shown here. 


COMPACT 


10 METER 


MOBILE 


eS ae ? 


By ROBERT J. GARON. wecoqu 


Wyle Laboratories, El Segundo, Cal. 


Small enough to be mounted under the dash. this rig 


allows continuous coverage of the 10 meter band. 


HE unit described in this article 
# resulted from the author’s de- 
sire to develop a small, compact 
mobile rig which would allow the 
operator to obtain maximum use of an 
economical installation. Low power 
was considered essential to allow a 
maximum time on the air each day. 
Low power without a v.f.o is almost 
a lost cause on today’s 10 meter band, 
so a v.f.o. was added to the list of 
essentials. Since the installation was 
to go into a new automobile, an at- 
tractive appearance and simple in- 
stallation were also necessary. Such 
a unit in a convenient, economical 
package was the goal of the entire con- 
struction project. 


Design 


With the above requirements in 
mind the midget 7 watt v.f.o. mobile 
rig, as shown in the photographs, was 
designed. Because QSY is frequently 
necessary while in motion, the track- 
ing system of the oscillator and final 
were combined to allow one knob con- 
trol. The large National vernier knob 
provides close control of the transmit- 
ted frequency. The two switches at 
the lower left and right of the con- 
trol knob provide, respectively, trans- 
mitter “on” and “off,” and a means 
for turning the oscillator on to check 
the transmitted frequency in the re- 
ceiver. This, then, is the entire trans- 
mitter with no other controls. All the 
knobs are readily accessible. 


The selection of the oscillator cir- 
cuit proved to be a difficult problem. 
Experiments with the popular Clapp 
circuit indicated that the large grid 
coil was too sensitive to vibration to 
be used in this type of mobile installa- 
tion. The Hartley oscillator, doubling 
in the plate, was finally chosen. Op- 
erating the grid on 40 meters with 
the plate on 20 meters simplifies the 
frequency doubling problem yet pro- 
vides good grid-plate isolation. A 
6AK5 is a good choice here. The re- 
sult is an oscillator of excellent sta- 
bility. With a careful choice of oscil- 
lator components, the unit is stable, 
the drift cannot be measured in a 
HQ129-X receiver from a cold start, 
and there are no undesirable effects 
from the vibration of mobile operation. 
Regulated voltage must be supplied to 


Table 1. Jones plug (PL,) connections. For 
terminal identification see diagram, Fig. 2. 


PIN NO. CONNECT 

+6 v. d.c. supply to trans. fil. 
and relays 

Supplies the 4 v. used on single- 
button carbon mike 

+ 150 v. (regulated) to receiver 
Gnd. from power supply (bonded 
to inside of chassis) 

+ 150 v. (regulated) from power 
supply 

Grounding this pin actuates relay 
which controls dynamotor in 
power supply 

+ 230 v. from power supply 
Grounding this pin actuates both 
relays. A wire from this pin goes 
to push-to-talk button on mike 


ow £08 WN 


on 


Fig. 1. Over-all view of mobile trans- 


mitter. Unit is built on chassis that 
measures only 6% x 342 x 2 inches. 


the oscillator and to the driver, if pos- 
sible. 

Plenty of driving power is required 
to provide proper grid drive to the 
final amplifier over the ten meter band 
without retuning the doubler. A 
6AK6 power amplifier does the job 
well with plenty of reserve. The os- 
cillator plate and the doubler driver 
plate are slug-tuned to make them as 
broad as possible. 

The decision to use 7 watts is a 
straightforward one. A logical choice 
for a modulator is a single 6AQ5. 
With 200 volts on the plate about 3% 
to 4 watts is the maximum audio avail- 
able to drive the plate modulated final. 
This limits the plate imput to about 7 
watts for modulation with a good 
punch. A 6AQ5 is used as a final am- 
plifier operating straight-through to 
allow maximum efficiency. 

The antenna coupler works well over 
the entire 10 meter band. C,; (Fig. 2) 
is used to tune the link in a series 
coupling system. With a 2 turn link, 
the “Q” of the antenna circuit is low 
enough to cause only a slight rise in 
the center of the band. The unit, as 
shown, is designed to work into a flat 
line of 52 ohm or 72 ohm Coaxial ca- 
ble. If excessive standing waves are 
present in the antenna line, the track- 
ing system will not function properly. 

In the photographs (Figs. 3 & 4) a 
companion converter can be seen. It 
consists of a straightforward 6AK5- 
6J6 broadband, crystal-controlled con- 
verter (“A Two-Tube Crystal-Con- 
trolled Converter for 10 Meters,” QST, 
August, 1950). The only innovation is 
the use of two crystals. This allows 
the three-position switch on the front 
panel to provide: (1) a tuning range 
from 28.00 to 29.05 megacycles, (2) a 
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tuning range from 28.57 to 29.61 mega- 
cycles, and (3) coverage of the stand- 
ard broadcast band. 


Cireuit 

Fig. 2 is the complete circuit dia- 
gram of the mobile unit. The first 
thing that is evident is that a large 
number of “necessary” parts are left 
out. In order to make the unit as 
compact as possible, the author experi- 
mented quite a while in order to elim- 
inate or reduce the required size of as 
many circuit elements as practical. 
The diagram includes the control sys- 
tem for receiving and transmitting as 
well as the complete transmitter. 

The oscillator is, the standard 
Hartley. The grid is on 40 meters, while 
the plate doubles to 20 meters. C;, is 
a very sturdy double-bearing variable 
condenser. The condenser used was 
originally a 50 uwxfd. unit. Some plates 
were rearranged by experimentation 
until the v.f.o. coverage was 1.15 
megacycles, just less than the 10 meter 
phone band. Thus, when properly ad- 
justed, the control knob will not set 
the oscillator outside the band. (C,: 
is a 13 wxfd. trimmer used to set the 
oscillator range to the 10 meter band. 
As shown, it will vary the oscillator 
setting by 480 kilocycles. C, must be 
a zero-coefficient unit such as a Cen- 
tralab ceramic condenser. If the lay- 
out is not followed exactly and some 
padding must be done, the same type 
zero-coefficient condenser must be used. 
L: is a permeability-tuned coil with 
a high-frequency slug. A 6AK6 pen- 
tode is used as a doubler-driver to in- 
sure sufficient 10 meter drive at the 
edges of the band as well as at the 
center. This plate tank is also broad- 
banded with a high-frequency perme- 
ability-tuned coil. No grid choke is 
used as the drive from the 6AK5 is 
sufficient to permit its omission. 

The final operates straight-through 
as a plate modulated class C ampli- 
fier. Experiments with an r.f.c. in the 
6AK5 grid circuit showed that it tend- 
ed to become inductively coupled to the 
tank coil causing self oscillation. The 
6AK6 provides enough ten meter drive 
to permit the losses due to the omis- 
sion of the grid r.f.c.. The size of the 
screen dropping resistor has been ad- 
justed, together with the load, to pro- 
vide a plate input of 7.3 watts. The 
condenser rotor is grounded to sim- 
plify the tracking arrangement. The 
plate tank capacity consists of two 
condensers in parallel; the tracking 
condenser, a Johnson 2-11 uufd. midget 
and a 15 wsefd. padder. Since the tank 
coil is underneath the chassis, consid- 
erable care must be taken to prevent 
components of the grid circuit from 
being electrically coupled to the plate 
of the final amplifier. Note in the pho- 
tograph that the tank coil is at right 
angles to the other coils in the unit 
and as far away from the other parts 
as possible. This is essential if feed- 
back is to be reduced enough to allow 
Stable operation. 

Since 100% modulation is required 
to get out well on low power, standard 
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6AKS 6AK6 
OSCILLATOR DOUBLER 
OOUBLER ORIVER 


6aQ5 
FINAL 
AMPLIFIER 


Ro, Re—S0, 000 ohm, >. Tes. 
eet 000 ohm, 2 w. res. 
R;—25,000 ohm, 2 w. res. 
R,—8200 ohm, Vy af res. 
R-—500,000 ohm, 2 w. res. 


R.—250 ohm, 2 w. res. 
C,\—Approx. 30 pufd. var. (Tracks with Cy 
—see text) 


Co—2.5-13 jyufd. ceramic trimmer (zero-coef- 
ficient type) 
Cx—250 ppfd. 


ceramic cond. (zero-coefficient 


type) 

Cy, Cz, Cy—100 pufd., 500 v. ceramic cond. 

Cs, Co, Ca, Co, Crr—1000 wufd., 500 v. ceramic 
cond. 

Cye—2-11 wud. var. cond. (Johnson “Midget” 
type) 


Cis—15 pwuftd. var. trimmer cond. (APC type) 
Ci —.03 pwufd., 600 v. cond. 

Cys—150 wufd. var. cond. (APC type) 

Cie, Cir—20 ufd., 25 v. elec. cond. 
T,:—-Mic.-to-grid input trans, 


T:—10,000 to 4000 ohm mod. trans. (Stancor 
#3812—use 2 of primary) 

PL,—8-pin male plug (Jones) 

S,—D.p.d.t. center-off toggle sw. 

S.—S.p.s.t. toggle sw. 

RL,—Coaxial s.p.s.t., 6 v. d.c. relay 

RL.—D.p.d.t. midget 6 v. d.c. relay 

J,;— Mic. connector 

L,—14 t. #21 en. spacewound on Millen 
45500 steatite threaded coil form, tap 4 t. 


from cold end 


Lo—28 t. #30 en. closewound on Millen 
69041 v.h.f. slug-tuned coil form, ¥" dia. 
Li—14 t. 230 en. closewound on Millen 


69041 v.h.f. slug-tuned coil form, %—” dia. 
L.—8 ¢t., 1” dia, 1” long on B@W “Mini- 
ductor” #3014 
L;—2 t. of same “Miniductor” on cold end of 


V,—6AKS tube 
V.—6AK6 tube 
Vs, Vi—6AQS tube 


Fig. 2. Schematic diagram of transmitter. 


plate modulation is used. The unit is 
designed to use a single-button carbon 
microphone. A dropping resistor from 
the 6 volt d.c. supply is used to pro- 
vide proper mike voltage. If an F-1 or 
similar type is used, it is recommended 
that a 125 ohm resistor be used. The 
author uses pin 2 on the Jones plug to 


It is extremely compact and easy-to-build. 


6AKS 6AK6 6AQS 6AQ5 
(Final) one 


Grid Volts -40 -65 - 

Plate volts 150 150 230 230 
Screen volts 60 90 180 230 
Plate ma. 7 15 32 34 


Table 2. Operating conditions of tubes 
used in the 10 meter mobile transmitter. 


Fig. 3. Top view of the mobile transmitter. Unit to the left (not covered in text) 
is a 10 meter converter. Its output feeds directly into the automobile receiver. 
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Fig. 4. Unit installed in car. Converter used in conjunction with transmitter, 
shown also in Fig. 3, can be seen at the right of the mobile transmitter unit. 


lead the mike circuit to a 125 ohm re- 
sistor which is mounted in the shell of 
the female Jones plug. This is done so 
that if the unit is tested with a stand- 
ard 117 volt a.c. power pack, micro- 
phone voltage can be supplied through 
pin 2 from flashlight cells. Some ama- 
teurs use such a mike directly on the 
6 volt d.c. supply, but the author does 
not consider this good practice. The 
125 ohm resistor, along with Cx, serve 
as a filter to keep generator hash 
and other noise from the mike circuit. 
Cy, and C,; are the largest condensers 
in the unit. Care must be used in their 
selection if the modulator section is 
to be compact. The screen dropping 
resistor and bypass condenser were 
found to be unnecessary and were 
omitted. The modulator transformer 
calculation is given here so that if 
slightly different values are used, good 
modulation can be obtained: 
Final amplifier current: .032 amp. 
Final amplifier voltage: 230 v. 


6AQ5 load (class A): 5000 ohms. 
Trans. impedance ratio: 
230 
1.44 


032 X 5000 


The Stancor #3812 used with one- 
half the primary and a 7187 ohm sec- 
ondary load reflects 4500 ohms to the 
modulator. This is close enough to 
provide good clean speech. With the 
modulator as shown, 100% modulation 
is provided with a signal that has a 
good audio punch. 

All terminals are brought to a 8-pin 
male Jones plug. Table 1 lists the use 
of each pin connection. In the circuit 
diagram, S: is the switch shown at the 
lower right of the main tuning knob 
(Fig. 4). In the “on” position it turns 
on the oscillator and driver only to 
provide a beat heard in the receiver 
when tuning the oscillator. S,; is the 
“on-off” switch. When in the A posi- 
tion the control relay to the dynamo- 
tor is actuated. This relay also pro- 
vides 6 volts d.c. to the transmitter 
and converter, thus, Sis puts the whole 
unit in the “receive’’ position. The 
push-to-talk button mounted on the 
mike grounds pin 8 on the Jones plug 
so the button will switch both relays 
to “transmit.” Position S.s is supplied 
to allow the operator to set the “trans- 
mit” position without holding the mike 
button down. This is convenient while 


Fig. 5. Underchassis view. Compact size of unit requires careful parts planning. 


Ra 
\ 


L2 


LI 


cg RS R6 ci4 
C8 R3 co Of Cll 


L4,L5 


C3 
C?- 
C6 
c2 
cle 
ci 
GEAR 
PLI UNIT 
ao cis 
ci6 
C7 
Qo 
VECTOR 
CROSS BRACE SOCKET 
AND SWITCH SUPPORT m ‘se 
18 


testing, or if the mike is “passed 
around.” An ordinary s.p.s.t switch 
can be used for S, if this added feature 
is not desired. 

The author has two d.c. millamme- 
ters mounted on a small panel con- 
nected into an 8-wire cable with male 
and female Jones plugs on the ends. 
The meters are connected in series 
with the regulated 150 and 230 volts 
from the power supply. This allows 
adjustment of the slug-tuned stages 
and the final amplifier while the unit 
is in operation. With the modulator 
tube removed, the meters read the 
6AK5 plus the 6AK6 current, and the 
6AQ5 current in the final. If the modu- 
lator tube is inserted the second meter 
reads the final plus the modulator cur- 
rent. 


Layout and Construction 


The photographs show the chassis 
layout. It is most important to mount 
everything solidly so that there will be 
no vibratory effects. Lock washers 
should be used throughout. As can be 
seen, two cross chassis braces are used, 
both for assembly purposes and for 
strength. The wiring, as shown in Fig. 
5, starting at the upper left and going 
clockwise around the central gear unit, 
is as follows: 6AK5 oscillator, 6AK6 
doubler-driver, 6AQ5 final and antenna 
circuit, 6AQ5 modulator at the lower 
right, the relay, and finally the 8-pin 
male Jones plug. The central toggle 
switches are mounted onto the front 
brace so that the cover can be removed 
leaving the switches intact. The brace 
is removed in the photograph of Fig. 
5 to permit an unobstructed view of 
the interior. The gear unit is a sur- 
plus item. Several types of gear units 
are available commercially, but this 
unit seemed to meet the requirements 
perfectly. Any “T” drive will do. The 
spline eliminates the necessity for pro- 
viding a means of tightening a set- 
screw on the drive shaft after putting 
on the cover. The vernier drive is 
mounted permanently on the cover, so 
that it engages the spline drive when 
it is installed. The front cover can be 
removed for servicing, leaving the 
switches still mounted to the support- 
ing strap. Two holes are provided for 
the two toggle switches. The cover is 
“U” shaped to fit tightly around the 
chassis thereby completely sealing it 
from dust. 

To facilitate assembly, as much of 
each tube socket as possible was pre- 
wired. Insulated tie points are used 
in several places to insure a good wir- 
ing job. All leads should be kept as 
short as possible. When all adjust- 
ments are complete, where possible all 
movable parts should be glued down 
with polystyrene cement. 


Adjustment 


With the transmitter constructed as 
shown, the following instructions con- 
stitute the complete procedure for 
properly adjusting the unit. Table 2 
can be used as a guide to the voltages 
to be expected. 

When the wiring is complete the 

(Continued on page 118) 
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A Six Foot RADIO-CONTROLLED 


Fig. 1. 
tenna consists of two strands of wire, 4 feet long, strung from flagpole. 


“Coast patrol” type, radio-controlled model boat. 


Details on a radio control unit which starts, stops. 


and reverses drive motor: turns rudder left and 


right; sounds horn: raises flag: and fires a gun. 


ever forget the thrill of their first 

radio contact, whether it was 
with the fellow in the next block, or 
spanned a distance of several thousand 
miles. But with all of the subsequent 
thrills that the hobby of amateur ra- 
dio provides, in the author’s opinion 
the nearest approach to that feeling of 
profound elation resulting from the 
first contact is reached when one puts 
a radio-controlled model through its 
paces for the first time. 

Radio control of models has been an 
important part of the author’s ama- 
teur radio activities for a number of 
years. Previous models have been of 
small size, which necessarily limited 
the controlled operations to a small 
number. In planning the boat de- 
scribed herein, the initial requirements 
were that it would be large enough to 
carry the equipment for at least eight 
controlled operations, with provisions 
for possible future additions of several 
more. The completed results of such 
planning is a model six feet long, pat- 
terned after a coast patrol boat and 
capable of attaining a speed of ap- 
proximately 12 miles an hour. The 
present controlled operations are: 
start motor, stop motor, reverse mo- 
tor, swing rudder right, swing rudder 
left, sound horn, raise flag, and fire 
gun. 

Space will not permit giving con- 
structional details of the hull, but 
plans may be obtained from a number 
of model supply houses so that it may 
be duplicated. Undoubtedly other con- 
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Ke: dyed-in-the-wool hams will 


duly, 


structors would vary the lines to suit 
their particular fancies, which is en- 
tirely in order so long as the com- 
pleted craft is seaworthy and capable 
of safely carrying the necessary equip- 
ment. The upper structure of the boat 
may be a replica of any one of num- 
ber of vessels, passenger cargo, or war- 
ship, but in any case it should be re- 
movable so that the control equipment 
may be readily reached. In the model 
boat shown the coast patrol design was 
chosen merely because it seemed more 
in keeping with the forward gun and 
the whole general lines. 

The driving motor is a six volt, 1/16 
h. p. shunt-wound motor, mounted in 
approximately the center of the boat. 
A d. p. d. t. relay switch (RL,, Fig. 4) 
which changes the direction of the cur- 
rent in the shunt field serves as a re- 
verse switch for the motor and is 
mounted at the base of the motor. The 
propeller is a three blade unit, four 
inches in diameter, and is connected to 
the drive motor with a % inch brass 
rod extending through a piece of brass 
tubing. A short section of rubber hose 
serves as a flexible connection between 
the drive shaft and motor. 

Solenoid magnets were first tried on 
the steering control, but were discard- 
ed in favor of the control magnets 
shown at Figs. 3 and 5, the desirable 
feature of which is quick, positive ac- 
tion under any conditions. The unit 
consists of an electromagnet attached 
to the rudder shaft and pivoted be- 
tween two stationary electromagnets, 
both of which are connected so that 


The receiving an- 


MODEL BOAT 


y 
WALTER B. FORD. w6yT 


Fig. 2. Quarter-wave anten- 
na, transmitter, and power 
supply mounted on tripod. 


ends of the soft steel yoke upon which 
they are wound will have the same po- 
larity. The movable magnet is con- 
nected so that the end between the two 
stationary magnets is opposite in po- 
larity. Whenever either right or left 
position of the rudder is desired, the 
movable magnet is placed in series 
with one of the stationary magnets, 
the magnetism of each combines with 
the other and the rudder snaps into 
position instantly. 

The details of the gun, which shoots 
a .32 blank cartridge, are shown in 
Fig. 3. The barrel was turned from a 
piece of soft steel, %” in diameter, 
646” long. The threaded end of the 
barrel was turned to %” and threaded 
13 threads per inch. The breech piece 
was made from a piece of soft steel, 
%” x1%” x3”, and drilled and shaped 
as shown in the drawing. The elec- 
tromagnet is mounted on the breech 
and held in place with the metal cover. 
The coil leads extend through the 
breech piece and a piece of metal tub- 
ing, which is threaded into the breech 
piece at such an angle that the tubing 
will be at a right angle with the wood 

(Continued on page 52) 
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Fig. 3. Mechanical details for building some of the component parts for the six-foot radio-controlled model boat. 
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SOURCES OF SUPPLIES FOR 
RADIO-CONTROLLED BOAT 


Boat plans, Propellers, Fittings 
A. J. Fisher, 1002 Etawah Ave., Royal Oak 
Michigan 
Bill Wild’s, 510 E. 11th St., New York 9 
James Bliss & Co., Inc., 220 State St., Bos- 
ton, Mass. 
Model Shipways, 476 Main St., Ft. Lee 
J. 


Stepping Switches (RL:, Fig. 4) 
Blan, 64 Dey Street, New York 7, N. Y. 
Wells Sales, Inc., 833 W. Chicago Ave. 

Chicago 22, IIl. 

Herbach and Rademan, Inc. 
St., Philadelphia 6, Pa. 
Impulse Relays (S., Fig. 4) 
Herbach and Rademan, Inc., 522 Market 

St., Philadelphia 6, Pa. 
Chase Electronic Supply Co. 
St., Queens Village, N. Y. 
Sensitive Relays, Time Delay Relays, and 
Low Resistance Relays for Controlling 
Main Current and Rudder Magnets 
Wells Sales, Inc., 833 W. Chicago Ave. 

Chicago 22, Ill. 


522 Market 


105 225th 


RUOLER 
R 


84 
MAGNET é Pa 


Fig. 5. Rudder coil assembly. The entire 
unit is home-built. See Fig. 3 for details. 


Fig. 6. Top view of interior of boat. Rud- 
der control relays are shown in foreground. 
Identified components are shown in Fig. 4. 
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C,— 50 ufd., 15 volt elec. cond. 

RL,—D.>p.d.t., 6 v. d.c. relay 

RLy—22 pos., 6 v. d.c. stepping relay 

RL,—“Intermediate relay.”” A standard 20 ohm 
telegraph-type relay was used (see text) 

RL,—Delayed action relay, home-built (see Fig. 
3 for details) 

RL,—6 vy. automobile cutout relay. Shunt coil 
used and series coil discarde 

RL,, RL-—6 v. automobile horn relay 

S,—D.p.d.t. knife sw. 


S.—I mpulse-type relay, s.p.s.t. sw. Available 
on surplus market. Author built his own sw. 
and relay assembly which can be duplicated. 
(See Fig. 3 for details) 

16 »y. storage battery 

B.—1.5 v. flashlight cell 

Drive Motor—6 y., 1/16 h.p. shunt-wound 
motor 

Right, left, and rudder bar solenoids were home- 
built. See Figs. 3 and 5 for construction de- 
tails 


Fig. 4. Complete wiring diagram of relay panel. Many of the components are home-built. 


Fig. 7. Side and top views of relay panel. For 


identification of comp 


ts see Fig. 4. 


THO Ns 
—t- 


R,—3 megohm, 2 w. res. 
Ro—7500 ohm, 2 w. res. 
Ry—10,000 ohm pot 
C,— 30 pwufd. var. cond. 
C-—100 pupfd. mica cond. 
Cs—.25 ufd., 100 v. cond. 
L,—3 t. hook-up wire, 2” dia. ; 
L.—8 t. #18 bare wire, 2” dia., 1” long, air- 
wound, tapped 3 t. from grid end 
RL,—S.p.s.t. relay, 5000-10,000 ohms, normally 
open 
S,—D.p.s.t. toggle sw. 


l ee - p+ 


+30 TO+45V +30 TO+45V. 
V,—RK61 or RK62 tube 
V.—1Q5 tube 


TO 
CONTROL 
CIRCUITS 


tt. 


2—1.5 v. flashlight batteries 
2—30/45 v. “B” batteries 
1—2 yv. bias cell 


Fig. 8. Complete schematic of receiver. The unit is entirely battery operated. 


ee 


ma 


Fig. 9. Over-all view of receiver. Unit 
is mounted directly over the drive motor 
in the hull of the six-foot model craft. 


base. Some experimenting with the 
firing pin spring tension was neces- 
sary to determine the proper tension 
for positive firing. The barrel of the 
gun is unscrewed to load the gun. 


Since it was desired that the motor 
switch (S:, Fig. 4) be independent of 
the other controls, in order that the 
boat could be in motion while other 
operations were taking place, a special 
type of relay switch was necessary. 
This is known as the impulse type 
switch and is obtainable on the war 
surplus market, but the author made 
up a very satisfactory substitute, the 
details of which are shown in Fig. 3. 
The switch consists of a soft steel bar, 
notched at one end to fit the ends of 
contact springs and pivoted at the op- 
posite end between two electromag- 
nets. In operation the steel bar is 
pulled against one magnet with a short 
impulse and remains in that position 
until another impulse pulls it in the 
opposite direction. 

The flag raising motor (Fig. 10) is 
simplicity itself. Slow motion was de- 
sired for that operation so that the 
flag could be stopped when it had 
reached the top of the mast. A bat- 
tery motor geared down to a few rpm 
would have served very satisfactorily 
for raising the flag, but lacking that, 


Fig. 10. Flag raising motor uses the alarm mechanism from an old alarm clock and 
is controlled by an electromagnet. Details for building your own electromagnet are 
shown in Fig. 3. When in non-operating position, electromagnet plunger keeps alarm 


clock clapper from vibrating. When plunger is act 


ted, the h vibrates and 


the spring drum rotates thus raising the flag on the radio-controlled boat model. 
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the author found the alarm mechanism 
of a discarded alarm clock a very 
good substitute. The alarm winding 
shaft was extended and a grooved 
wood pulley was secured to the ex- 
tended shaft. A loop of twine to which 
a small flag is attached extends from 
the wood pulley to a small brass pulley 
at the top of the mast. When the 
magnet adjacent to the alarm clapper 
is energized the flag rises slowly up 
the mast and may be stopped at any 
point by releasing the magnet plunger. 
One winding of the alarm spring is 
sufficient to raise the flag several 
times, and to reset the flag it is only 
necessary to pull the twine against the 
friction of the wood pulley to the de- 
sired position. The flag raising unit is 
mounted under the forward deck, with 
the wood pulley in a downward posi- 
tion. The flag motor release magnet 
is shown in Fig. 3 and can be seen in 
photograph, Fig. 10. 

Since it was desired to use a step- 
ping switch for selecting the desired 
operation, some means had to be pro- 
vided to prevent undesired operations 
taking place while the stepping switch 
was making contact with the various 
controlled points. The delayed action 
relay shown in Figs. 3 and 7 is the final 
result of the author’s experimenting 
and planning. The switch works on 
the dashpot principle and a wide range 
of time delay periods may be obtained 
by filling the oil chamber to various 
levels with 30 or 40 grade motor oil. 
Undoubtedly any of the various time 
delay switches available on the sur- 
plus market would have served satis- 
factorily, but in this particular boat 
project the author preferred to con- 
struct the necessary parts whenever it 
was possible to do so. 

The wiring diagram for the control 
panel is shown in Fig. 4. With the ex- 
ception of the sensitive relay (Rl, 
Fig. 8), which is mounted adjacent to 
the receiver, and the motor reverse 
switch (RL,, Fig. 4), which is mounted 
at the base of the drive motor, all re- 
lays and switches are mounted on a 
metal covered board 12” x20”, and 
tapered to fit the shape of the hull. 
All negative terminals of the relays 
and switches are connected to the 
metal covering. In the top view of 
the relay control panel, Fig. 7, two 
telegraph relays are shown, only one 
of which is being used at present. The 
author happened to have two such re- 
lays on hand, so both were installed 
with the idea in mind of giving the 
panel a balanced appearance, and also 
to provide an additional relay for fu- 
ture use. Most of the sensitive type 
relays available have a maximum car- 
rying capacity of one ampere for their 
contacts, but for positive operation and 
to prevent any possibility of the con- 
tacts sticking it was found advisable to 
work such relays well under their 
maximum rating and provide an inter- 
mediate relay to break the heavier 
currents. One of the telegraph relays 
serves as the intermediate relay (RL, 
Fig. 4) and since it had to control both 
the stepping switch and the time delay 
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Fig. 11. Panel view of control switch. Numbers on the dial cor- 
respond to the numbers on the stepping switch mounted on boat. 
This control switch is a part of the transmitting equipment. 


relay, the original contacts were re- 
placed with round jeweler’s silver con- 
tacts, %,” diameter. The relays have 
a resistance of 20 ohms each. In be- 
tween and directly back of the tele- 
graph relays the motor control switch 
(S.) is mounted. This switch was de- 
scribed earlier. The stepping switch is 
located directly behind the motor 
switch and consists of a 22-point 
switch operated by a six-volt coil. 
While the stepping switch has many 
more contacts than are needed at pres- 
ent, it was obtained on the surplus 
market at a very moderate cost and 
most of the extra contacts will un- 
doubtedly be used when additional 
mechanisms for operation are devel- 
oped. The time delay relay (Rly, 
Fig. 4), which has already been de- 
scribed, is located back of the stepping 
switch, and directly back of the time 
delay switch is the main relay. This 
relay controls the main current 
through the stepping switch, but since 
it is not energized until the time delay 
relay has closed, the stepping switch 
contacts are not required to break any 
current and the possibility of their pit- 
ting is avoided. The main relay (RL;, 
Fig. 4) is a salvaged automobile bat- 
tery charging relay. The rudder mag- 
net control relays are located on each 
side of the main relay and consist of 
salvaged automobile horn relays. All 
wiring is done with No. 14 solid, rub- 
ber covered wire and securely stapled 
to the mounting board. Haywire con- 
nections have no place in an installa- 
tion of this kind and too much time 
cannot be devoted to making the 
wiring and connections secure and 
tight. 

The receiver uses the ‘thyratron 
RK62, or the newer subminiature ver- 
sion RK61 tube, and consists of a su- 
perregenerative detector (Fig. 8) and 
a one-stage amplifier. The character- 
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istics of the RK61 or RK62 are such 
that when no signal is being received 
the plate current will be between 1 and 
1.5 ma., which will drop to 0.5 or 0.1 
with a signal. While it is possible to 
operate a sensitive relay with that 
much change in plate current, it means 
that the relay has to work in reverse 
so that it will operate the intermediate 
relay only when it is open, an arrange- 
ment that does not seem very satis- 
factory. By adding an amplifying tube 
to the circuit, the characteristics of 
the thyratron may be utilized to pro- 
duce an enormous change in the plate 
current of the amplifier tube, thereby 
assuring positive action of the sensi- 


Fig. 13. Schematic diagram-of transmitter. 


Fig. 12. Transmitter view showing cathode and final coils. The 
doubler tuning unit is 
trol panel (left), and power pack comprise transmitting gear. 


ted below chassi This unit, con- 


tive relay under any conditions. The 
circuit of the receiver is shown in 
Fig. 8. Since the receiver was de- 
signed to work in the 50-54 mc. band, 
all connections were made as short as 
possible. The circuit requirements 
are such that separate filament and 
plate batteries are required for each 
tube, but since the plate current drain 
of the thyratron is on the order of 1 
ma., a miniature “B” battery will serve 
very satisfactorily for the plate sup- 
ply. The drain on the 1Q5GT may run 
up to five or six milliamperes, depend- 
ing upon how close the transmitter is 
located, so a larger “B” battery would 
(Continued on page 76) 


Output frequency is 52.2 mc. Power 


supply requirements include a 6-volt storage battery and either a dynamotor or a 
vibrator whose output supplies 300 to 400 volts at from 100 to 125 milliamperes. 
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a + 250 Vv." 
R,—50,000 ohm, 2 w. res. 
R.—45,000 ohm, 2 wm. res. 
Rs—2500 ohm, 2 w. res. 
R,— 20,000 ohm, Yy»w. res. 
R;—120 ohm, 2 ». res. 
Re—50,000 ohm, 5 w. res. 
Ci, Cy, Co—35 wufd. var. cond. 
Co, Cs, C5, C-—.02 ufd., 600 v. cond. 
Co—S50 wufd. ceramic cond. 
Cu, Cy—-002 ypfd. mica cond. 


col/ u 2 
Ya * 
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—' oh WWW 7) 
J2 , 


6.3 V. +300V. TO +400 V. 
L,—10 t. #14 bare wire, 1 dia., 1” long, air- 
wound 


L.—8 t. #18 bare wire, 4/4" dia., Y2” long, 
airwound 

L, Li —8 t. #18 bare wire, ¥2” dia., 1” long, 
airwound 


Jy, Je—Closed circuit jack 

Xtal.—13 mc. crystal 

PL,— Mazda dial light #47 (see text) 
V,—6AQS5 tube 

V.—807 tube 


Fig. 1. Over-all view 
of the TV booster. 


By 
GILBERT VOYLES 


URING this season of the year 
*») “television-itis” seems to be a 
fairly common malady and all 
over the country televiewers in fringe 
areas are dreaming of new and better 
ways of “souping up” their existing 
antenna equipment, improving their 
booster or boosters, sharpening up the 
if. stages, or adding new i.f. stages, 
etc. 
Having developed an acute case of 


A CASCODE TYPE 


good 


the disease, the author decided to try 
to improve his existing antenna sys- 
tem. While there is nothing new about 
his final decision to install a high effi- 
ciency booster on the antenna, the way 
it was done and the results achieved 
might prove of interest to other read- 
ers of this magazine. 

As most readers know, one of the 
big headaches in fringe area reception 
is signal-to-noise ratio. This noise or 
man-made interference can be caused 
by such diversified sources as the ig- 
nition systems of passing cars, electric 
motors which use brushes for feeding 
operating current to the rotor or arma- 
ture, electrically-operated signs which 
depend on the make and break of sup- 
ply current for operation, etc. All of 
these devices have one thing in com- 
mon, namely the interfering signals 
which they emit generally have a ver- 
tically polarized characteristic. Thus, 
maximum pickup of this noise is ef- 
fected when the TV receiving antenna 
is mounted with the elements in a ver- 
tical plane or at right angles to the 
earth. 

Fortunately the author’s antennas, 


signal-to-noise ratio, 


Complete details for winding your own coils to cover any television channel. 


CHANNEL CHANNELS | CHANNELS | CHANNELS | CHANNELS CHANNEL 
2 4 5,6 7, 8,9 10, 11, 12 13 
8 t. wound 6 t. wound 6t.inter- | 3t. inter- 2 t. inter- 1 t. inter- 
L, over gnd. over gnd. wound gnd. wound gnd. wound gnd. wound gnd. 
end L: end L: end L: | end L: end L: end L: 
16 t. 14 t. 1] t. 7 t. 5 t. 3 t. 
L; closewound closewound | spacewound spacewound | spacewound | spacewound 
| ‘wiredia. | wire di wire dia. wire dia. 
L; 18 t. 17 t. 15 t. | 8 t. 6 t. 4t. 
closewound closewound closewound | closewound closewound | closewound 
14 t. 12 t. 9t. | 5 t. 4t. } 3 t. 
L, closewound closewound | spacewound | spacewound | spacewound | spacewound 
wire dia. wire dia. wire dia. wire dia. 
15 t. 13 t. 10 t. 6 t. 4t. 3t. 
L, closewound | closewound | spacewound | spacewound | spacewound | spacewound 
| wire dia. wire dia. wire dia. wire dia. 
8 t. wound 6 t. wound 6 t. inter- 3 t. inter- 2 t. inter- 1 t. inter- 
lL. over gnd. over gnd. wound gnd. wound gnd. wound gnd. wound gnd. 
end L; end L; en end L; end L; end L; 
All coils wound on %”" dia. ceramic slug-tuned forms with No. 24 enamel wire. 
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ANTENNA-MOUNTED 
TV BOOSTER 


This booster. based on the ““Waliman 


Cascode” circuit, features high gain. 


and a 


novel self-contained power supply. 


due to the horizontally polarized tele- 
vision signal characteristic, had to be 
mounted in a plane parallel to the 
ground to achieve maximum effective- 
ness. However, our feedlines are, in 
most cases, run in a vertical position 
and act as excellent receptors of this 
picture-destroying noise. This noise is 
carried into the set along with the de- 
sirable signal and is amplified along 
with that signal. 

The problem, then, was to add a 
booster with high gain which didn’t 
contribute too much noise within it- 
self. The idea was to place the boost- 
er at the antenna where it could 
amplify the weak television signal be- 
fore the noise picked up by the feed- 
line was added. The answer to the 
problem proved to be a “Wallman 
cascode” circuit. This circuit was de- 
veloped at M.I.T. during the war and 
features pentode gain with triode noise 
level. 

This booster enables the user to 
turn the set gain down thus reducing 
the snow and, in some cases, eliminat- 
ing it altogether. Most readers will 
probably have most or all of the parts 
needed to build this unit in the junk 
box but even if all of the parts must 
be purchased the cost will run only 
about seven dollars. 


Construction 


Since it was deemed undesirable to 
run separate wires to the booster for 
filament and plate operating currents 
we ran our operating voltages up the 
same twin lead down which our tele- 
vision travels to the receiver. It is a 
simple way of handling the problem 
and works out surprisingly well. 

The chassis is constructed of light 
gauge aluminum, in our case a tran- 
scription disc from which we had re- 
moved the acetate coating by soaking 
the disc in hot water for a few min- 
utes. Chassis dimensions are 64 x 2% 
inches with a 1% inch long lip of 
ninety degrees bent up on either end. 
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A shield of the same material is 
mounted across the narrow dimension 
of the chassis 2% inches in from one 
end. The shield is 1% inches high by 
1% inches long with a % inch lip bent 
lengthwise along the main chassis. 

The dimensions for the tube socket 
mounting have not been included since 
they will vary with different types of 
sockets. The socket should, however, 
be mounted in the center of the com- 
partment formed by the shield and the 
chassis end lip. Three holes for mount- 
ing the ceramic type slug-tuned coils 
are drilled in the lip located at the 
socket end of the main chassis. The 
size of these holes will vary with the 
different sized coils. The forms used 
in this unit were purchased on the 
surplus market but are available from 
almost any well-stocked parts store. It 
is best to mount the coils in the order 
indicated on the diagram so as to avoid 
interstage oscillation. With the layout 
shown, no trouble was experienced 
along this line. 

The selenium rectifier is mounted on 
the same side of the chassis as the 
shield and is located in the center of 
the chassis, approximately two inches 
from the end. A long mounting screw 
which runs through the center of the 
rectifier is employed and the filter con- 
denser, C;, C., is mounted under the 
nut by means of the metal strap which 
is a part of the condenser. The power 
transformer, which is a small filament 
transformer hooked up in reverse, is 
mounted on the opposite side of the 
chassis from the rectifier by means of 
two machine screws run through the 
mounting straps. Two tie posts of two 
terminals are required. One is mounted 
near the rectifier for supporting R.. 
All leads from C;, C. are run directly 
to this same tie post. The other tie 
point is mounted near the tube socket 
and supports C, and C,. A two-terminal 
block is mounted on the top of the 
chassis at the end nearest the tube 
socket. The r.f. chokes, RFC, and 
RFC:, are mounted on the underside 
of the chassis on either side of the tube 
socket and near the edge of and par- 
allel to the chassis edge. The chokes 
are supported by their own leads, 
which are of stiff hookup wire, fed 
through small holes drilled in either 
end of the % inch diameter poly rod 
on which the chokes are wound. The 
coils are all wound in the same direc- 
tion with #24 enamel wire. These 
coils are tunable to either Channel 5 
or Channel 6 but can be made to work 
on other channels by changing the 
number of turns. Coils L, and Ly are 
interwound at the ground ends of L: 
and L; respectively. After completing 
the wiring of the unit it may be 
mounted in any weatherproof box. A 
quart-size tomato juice can makes an 
ideal housing for this booster. We 
were fortunate in being able to obtain 
several aluminum cans at surplus 
which were originally used as gasoline 
pressure lantern housings. They are 
especially suitable since the two parts 
telescope and lock by a twist of the 
wrist, thus making a good weather- 
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R,, R.—100 ohm, % w. res. 
Rs, Ry—1000 ohm, 2 w. res. 


C,, Ca, Co—250 wufd. ceramicon 

C.—100 pwufd. ceramicon 

Cy—220 puufd. ceramicon or mica cond. 

C.—470 puufd. mica cond. 

C;, Ce—20/20 pfd., 150 v. elec. cond. (com- 
mon negative) 

C;—100 yuufd. ceramicon or mica cond. 

L,, Le. Ls, Ly, Ls, Le—See coil table 

T,—Fil. trans., 6.3 v. (Merit Type P-2944) 

RFC,, RFC.—R.f. choke, 60 t. 224 en. close- 


wound on 4" polystyrene rod and mounted 
close to TS, 

TS,—Terminal block #1 (Any good antenna 
ground-type block with high dielectric insu- 
lation will do) 

Rect.,—Selenium rectifier (60 ma. type is 
satisfactory) 


V,—7F8 tube 


Fig. 2. Diagram of TV booster. It can be used with any 300 ohm antenna. 


tight job. The leads from L, are 
brought up to two feedthrough insu- 
lators spaced about % inch apart. The 
leads from these insulators will vary 
in length with different installations 
but will probably be from six inches 
to one foot in length. The length is 
not critical but should be kept as short 
as possible. The twin lead from the 
receiver or booster is brought up 
through a rubber grommet fitted in 
an oblong hole located in the press-in 
lid of the housing. 

Now that the booster is completed 
and ready for final adjustment, let’s 
turn to the unit which is to be used at 
the television receiver. The purpose 
of this little unit, which can be con- 
structed of sheet poly or bakelite, is 
to let the six volts a.c. supply voltage 
through the feedline without permit- 
ting a loss of TV signal through the 
filament circuit. At the same time, the 
unit blocks the same 60 cycle current 
from the TV set or booster input cir- 
cuit. The unit consists merely of a 2 x 
3 inch strip on which is mounted the 
three double terminal posts. The unit 
may be mounted on the rear of the 
television receiver. 

(Continued on page 90) 


Fig. 4. Internal view shows how chassis as- 
semb!y slips in. Two bolts hold lid tight. 


Neg 


TO ANT. 
P ‘ 
1 RFCI 
2" | 6.3V. RFC2 
cl c2 
2 
5 6 
TO RCVR. 
L ° ! 
r 3 | 
RFC,, RFC.—R.f. choke, 60 t. #24 en. close- 
wound on \/,” polystyrene rod. 
C,, Co—250 pufd. mica cond. 


Fig. 3. Filter unit mounted at TV receiver. 
Completed assembly is shown in foreground 
of photo, Fig. 5. The 6.3 volts can be taken 
directly from power supply of the set. 


Fig. 5. Over-all view of TV booster. The can 
assembly mounts to antenna mast and termi- © 
nal strip in foreground mounts at receiver. 


A Comp 
A) Watt Rig For 
CAR or FIELD 


& 


By 


ROBERT F. LEWIS. wameu 


ac 


Over-all view of com. a) 

pact mobile rig which : a 
will operate in 75, 20. ‘ 
or 10 meter ham bands. 


A straightforward ham transmitter designed 


for mobile. field. 


FTER the usual false starts, Sum- 
mer has finally arrived. With 
it has come the wide diversity 

of outdoor activities which hams enjoy. 
It may be a long vacation trip or just 
an afternoon outing. Maybe it’s a 
field-day operation or a _ simulated 
emergency test. On the serious side, 
there may be genuine disaster opera- 
tion. One thing is certain, the well- 
dressed ham’s outfit, this season, is not 
complete without some kind of port- 
able radio equipment which can be op- 
-erated independent of commercial 
power sources. 

The transmitter described herein 
was designed originally for mobile op- 
eration, in conjunction with the “Com- 


Under chassis view of the 40-watt mobile 


or emergency 


contacts. 


pact 3-Band Mobile Converter” de- 
scribed in the March, 1951, issue of 
Rapio & TELEVISION News. As work 
progressed, however, it became appar- 
ent to the writer that the little rig 
could serve equally well outside of the 
car for field and emergency work. Most 
mobile transmitters are not easily 
adaptable to portable work due to the 
multiplicity of units and the complex- 
ity of control systems. The majority 
of portable rigs are even more difficult 
to adapt to the car. 

The circuit of the transmitter will be 
immediately recognized, as it is not at 
all new. By careful planning of me- 
chanical layout, choice of parts, and 
elimination of unnecessary frills, it 


rig for operation on 75, 20, or 10 meters. 


was not difficult to construct a one- 
unit transmitter of small size which 
would operate at 40 watts’ input. A 
6V6 crystal oscillator is followed by an 
807 as a final amplifier. A 6J5 ground- 
ed-grid speech amplifier was _ incor- 
porated in the audio section, followed 
by a pair of 6L6G’s as modulators. The 
speech amplifier is designed to operate 
with a single-button microphone in se- 
ries with the 6J5 cathode, the cathode 
current also serving as button current. 
By virtue of L; and C,, the oscillator 
stage becomes a tritet circuit on 10 
and 20 meters, with 20-meter crystals 
being used on both bands. On lower 
frequencies, however, the 6V6 cathode 
circuit becomes ineffective and the 
stage operates as a straight tetrode 
oscillator. Parallel plate feed is used 
on the 807 in order to remove the d.c. 
voltage from the tank circuit, thus 
permitting smaller plate spacing and 
grounding of Cy... Metering jacks are 
provided only for measurement of final 
amplifier grid and plate current. 
Three relays are incorporated in the 
transmitter. Relay RL; supplies heat- 
er current plus operating voltage for 
the other two relays. The filament re- 
lay is energized through a remote con- 
trol lead from the driver's position 
when the transmitter is used in a car. 
It can be actuated in the same way 
when operating in the field or it may be 
closed manually by slipping a piece of 
cardboard between the armature and 
the upper contact. Relays RL, and 
RL: are actuated by means of a push- 
to-talk switch on the microphone. The 
former is a solenoid-type relay de- 
signed to carry heavy current for dy- 
namotor starting and is similar to the 
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starting relay used in most late-model 
cars. Relay RL, performs two func- 
tions one, that of antenna changeover. 
The second function, that of a plate 
voltage switch, was born of necessity. 
It was discovered from previous expe- 
rience that dynamotor-powered rigs 
often exhibit a “hangover” due to the 
inertia of the generator, making it dif- 
ficult to work fast break-in. 

Any single-button microphone hav- 
ing a push-to-talk switch can be used 
with the transmitter. The one used 
with the original rig is a T17B. Here 
is a suggestion for improving the gain 
and fidelity of the T17 microphone: 
Drill a single -hole about three quar- 
ters of an inch in diameter in the front 
in place of the three small holes pre- 
viously used. It is advisable to put a 
small piece of screen and microphone 
cloth behind the hole to protect the 
button. To permit operation outside 
the car, the transmitter is provided 
with an additional PL63 microphone 
jack in parallel with the remote micro- 
phone connections. This is also handy 
during the tuning-up process, as it is 
possible to operate the rig from either 
the driver’s position or from the rear 
of the car, in case the unit is trunk- 
mounted. 

Having covered the electrical as- 
pects pretty thoroughly, we now turn 
to the mechanical description of the 
rig. The entire transmitter is con- 
structed on an aluminum chassis 15 
inches long, 7 inches wide, and 3 inches 
high. Most components can be rec- 
ognized from the photos. Referring to 
the top view, from left to right, are: 
the 6J5 speech amplifier, crystal, 6V6 
oscillator, oscillator tank coil, 807 final 
amplifier, and final amplifier tank coil. 
At the back of the chassis are the 
dynamotor, 6L6 modulators, and mod- 
ulation transformer. On the front 
drop of the chassis are the microphone 
jack, 807 grid current jack, 807 plate 
current jack, and final tank tuning 
condenser, C,;:. The oscillator plate 
tuning condenser, C;, is mounted inside 
the oscillator tank coil, L:, and is ad- 
justed with a screwdriver. It should 
be tuned to the high frequency side of 
resonance, and, once set, it will not 
normally have to be readjusted. Of 
course a separate oscillator padder is 
used for each band. Capacities are 
given in the parts list. 

The bottom view shows all parts on 
the underside of the chassis. Filament 
relay, RL:, is at the right end. Dyna- 
motor starting relay, RL:, is in the 
center, and at the upper left is the an- 
tenna changeover relay, RL; The 
small air condenser at the left end of 
the chassis, C.;, serves to tune out re- 
actance in the transmission line on the 
10-meter band. One corner of the end 
rotor plate is bent slightly so that it 
shorts out the condenser when oper- 
ating on other bands. The small trans- 
former next to the 6L6 sockets is the 
interstage transformer, 7;. Most of 
the other components are mounted 
close to their associated circuits and 
can be easily identified. 

(Continued on page 68) 
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Complete schematic diagram of the compact 40-watt rig for car or field. A 6-volt 
car battery supplies “A” voltage while a dynamotor is used to supply “B” voltage. 
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cond. 

—Air trimmers (APC—see coil data below 
for values) 

w—50 wufd. ceramic cond. 

—.002 ufd., 1000 v. cond. 

. var. cond. (National ST75) 

i100 pufd. air trimmer (APC) 

Ite Cw—25 ufd., 25 ». elec. cond. 

18 ufd., 450 v. elec. cond. 

»—2 ufd., 600 v. oil-filled cond. 

L,—Ant. changeover relay, 6 v. d.c. 
d.p.d.t. contacts, r.f. insulation. 

RL.—Dynamotor starting relay, 6 v. d.c. coil, 
solenoid type, 100 amp. contacts 
L.—Filament relay, 6 v. d.c. coil, s.p.s.t. con- 
tacts to carry at least 5 amps. 

Dyn.—Dynamotor, 6 v. d.c. input, 425 v. @ 
200 ma. output 

RFC,—2.5 mh., 125 ma. r.f. choke (National 
R100U) 

J,—Closed circuit jack (final amplifier plate 
current) 

J. J~—Open circuit jack 

J.—Closed circuit jack 
current) 

J.—PL 63 mike jack 

T,—Interstage trans., single plate to push-pull 
grids, 3:1 ratio 


Cs, Cy Cz CH Cyr, Cis—.002 
Cc 


? 


Aas 


BAQAG 


coil, 


(final amplifier grid 


#18 en. VY,” 


*Coils for the 


” 


long, 2" dia. Cs is 25 wufd. 
75 and 20 meter bands are wound on 1 
plug-in type coil forms. The coil for the 10 
m. band is slipped inside a 11,” coil form. 
Condensers C; are APC type air trimmers, 
mounted inside coil forms. 

L,—75 w. plug-in coil for band used, end link 
(Bud or B & W S-prong base) 

Terminal Connections 

1.—To pilot light indicator when used in re- 
mote position indicates when high voltage is 
on 

2.—To remote mike push-to-talk sw. 

3.—To remote mike button 

4.—To remote filament control sw. 
of sw. goes to 6 volt source 

5.—To 6 volt storage battery. 


Other side 


Use very heavy 


lead 
J.—To receiver antenna input 
J,—To antenna. Low impedance line 


Relays in diagram are shown in “off” position 

Polarities shown on dynamotor are correct for 
automobiles having grounded positive. In 
cars having grounded negative, reverse pri- 
mary leads * 
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S BARNEY entered the door 
A of the service shop after his 
lunch hour, a customer was 

just leaving. 

“There can’t be much the matter 
with the set,” he was telling Miss Per- 
kins. “It was playing all right last 
night, but when we turned it on this 
morning it made a frying noise and 
began to smoke. I’m sure it’s just 
a tube.” 

Miss Perkins only forced a strained, 
noncommittal little smile as she con- 
tinued to make out the service tag; 
but after the door closed behind the 
customer, Barney exploded: 

“Why is it that four out of five cus- 
tomers seem to feel they gotta make 
that stupid remark?” he wondered. 
“‘T’m sure it’s just a tube,’ they say, 
with no more reasons for thinking so 
than I have for believing the moon is 
made of green cheese.” 

“That’s just an illustration of what 
is known as ‘customer cussedness,’ ”’ 
Mac drawled as he strolled out of the 
service department and perched on a 
corner of Miss Perkin’s desk. “There 
are lots of other examples you meet up 
with in this business.” 

“You can say that again!” Barney 
said in quick agreement. “One of 
my chief gripes is the Something-For- 
Nothing guy who says as he brings in 
his set: “This is just an old clunker 
that we keep in the basement and use 
only four or five times a year; so I 
don’t want to put any money into it. 
Just patch it up so the little woman 
can listen to Arthur Godfrey over the 
local station while she is doing the 
washing.’ 

“You follow these instructions to the 
letter, and then a day or so later he 
calls up and complains because the 
clunker will not pull in a 250 watt 
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CUSTOMER CUSSEDNESS 


station a couple of hundred miles away 
on which his wife’s brother’s little 
niece is going to recite a four-line 
poem.” 

Mac chuckled at this all-too-true 
characterization and then said, “Well, 
I can match him with The Man With 
The Catalogue. This fellow has got 
hold of a wholesale radio parts cata- 
logue—usually one, two, or three years 
old with out-of-date prices to match 
—and he questions every parts charge 
on his bill, slyly letting you know that 
he is on to your little game of charg- 
ing list prices for parts. He seems to 
think your cost of maintaining an in- 
ventory should be charged off to good 
clean fun.” 

Barney and Matilda exchanged looks 
of surprise. It was most unusual to 
hear Mac speak critically of anyone. 
But finally, after a little hesitation, 
Miss Perkins contributed: 

“I believe the I-Can’t-Wait-er an- 
noys me more than anyone else. He 
gives me a pitiful story about how the 
radio belongs to his poor old shut-in 
aunt who just lives for her daily radio 
program. Touched by this tale, I prod 
you boys into getting the radio out in 
a great big rush—and then Mr. I-Can’t 
Wait doesn’t pick it up for a solid 
month.” 

“He’s no worse than the Perfection- 
ist,” Barney broke in. “This sport in- 
sists that you adjust the test-pattern 
circle until it matches precisely the 
rim of a dinner plate he holds against 
the screen. You can explain until you 
are black in the face that perfect 
linearity is practically impossible to 
achieve in a receiver, especially since 
the transmitted signal itself is seldom 
perfect in this respect, but he will not 
listen. The advertising copy has led 
him to believe he has an absolutely 


perfect receiver, and he expects you 
to make good in fact what the copy 
writer has implied in print.” 

“How about Old Diehard?” Mac 
asked. “You know the fellow who 
has a four-tube punchboard set he 
won while in college and that should 
have been discarded long before his 
first child was born; but, contrary to 
your advice, he keeps on having it re- 
paired time after time on the premise 
that ‘they don’t build ‘em like that 
any more.’ However, he never fails 
to make sarcastic comparisons between 
the original cost of the receiver and 
the size of your bills.” 

“A person I could learn to loathe,” 
Miss Perkins offered, “is the 1-Think- 
You-Ought-To-Know character who 
thinks you ought to know that the 
réceiver you repaired for him over a 
year ago only lasted a couple of days 
but he has been so busy that he never 
had time to bring it back until now. 
The funny thing is, though, this busy 
bee now finds time to drop in a couple 
of times every day to see if the receiv- 
er is ready yet.” 

“The Big Operator always gives me 
a laugh,” Mac said with a reminiscent 
grin. “He informs you very import- 
antly that he has made careful inquiry 
before deciding that you are the one 
man in town with whom he can intrust 
his precious receiver. Then he leads 
you to this jewel, and you find that it 
is a beat-up old 1940 console that has 
obviously been in more service shops 
than a parts salesman.” 

“The-Trouble-I’ve-Known chap is an- 
other fairly common type,” Miss Per- 
kins suggested, really getting into 
the spirit of the brickbat tossing. 
“Right along with his radio he delivers 
a lengthy and heart-rending recital of 
the way he has been taken by other 
technicians, explaining in great detail 
how they scratched his cabinet, stole 
his tubes, fouled up the wiring, and 
then over-charged him. All the time I 
am listening, I know that the name of 
Mac’s Radio Service Shop is going to 
be added to that list, no matter how 
expertly you boys repair the set nor 
how reasonable are the charges. Com- 
plaining is a career with his kind.” 

“A form of low-life I have been run- 
ning into lately might be called The 
Tinker—and it makes no difference 
how you pronounce it,” Barney said 
bitterly. “His sort always has been 
with us, but it is reaching its full flow- 
er now that TV sets, with their many 
critical adjustments, are becoming 
common. He goes into his set and 
screws every trimmer and moves every 
adjusting screw he can find until final- 
ly he has things so fouled up that the 
set will not operate at all. Then he 
calls in the technician and tells him, 
without batting an eye: “The set just 
suddenly stopped playing. It probably 
needs a little adjusting.’ Only a lie- 
detector test would make him admit 


_that he ever had the back off; but 


sometimes a fed-up wife will spill the 
the beans on her screwdriver-happy 
husband.” 

(Continued on page 127) 
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TV CONSOLETTE 
INCORPORATES 
COMPACT 
AM TUNER 


Raytheon’s new miniaturized AM tuner 
permits combination phono-radio-TV 


to be built into a consolette cabinet. 


UNIQUE new feature has been 
A incorporated in Raytheon’s 

Model RC-1720 “The Starlight” 
which permits the units of a combina- 
tion receiver to be presented in a con- 
solette type cabinet. 

The Model RC-1720 is a television- 
radio-phonograph combination receiver 
and features a 17 inch rectangular 
black picture tube, a three-speed pho- 
nograph which will play any size or 
speed records, and an AM radio cover- 
ing the standard broadcast range of 
540 to 1600 kilocycles. 

The unique feature is an AM tuner 
which is combined with the television 
chassis as a separate sub-chassis. The 
AM tuner sub-chassis is located be- 
tween the television tuner and the 
front flange of the chassis. Since the 
television tuner is of the continuous 
type, the AM tuner is coupled to its 
tuning shaft by dial cord. Rotation of 
the tuning shaft tunes both the AM 
and TV tuners. 

A selector switch is provided on the 
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Assembly details of AM tuner sub-chassis. 


front of the receiver to select the de- 
sired unit of the receiver for opera- 
tion, either television, radio, or phono- 
graph. The switch connects the audio 
signal points from each unit to the vol- 


Raytheon’s Model RC-1720 combination 17” set. 


ume control and switches the “B +” 
voltage to the AM tuner and a portion 
of the television circuit. Switching the 
“B +” voltage to a portion of the tele- 
vision circuit disables the fourth i.f. 
amplifier, horizontal deflection, and 
high voltage which renders the picture 
tube inoperative and prevents inter- 
ference when using either the radio or 
phonograph. The filament leads to 
either the television or AM tuner are 
not switched to enable immediate op- 
eration. A warm-up or waiting period 
is not required when switching from 
one unit of the receiver to another. 
The AM tuner sub-chassis utilizes 
6BE6 and 6BA6 tubes as a conven- 
tional converter and i.f. amplifier and 
a germanium crystal (Raytheon CK- 
706) as the detector. The AM tuner 
consists of the two tubes and crystal 
(Continued on page 100) 


Schematic diagram of the two-tube AM receiver. A three-position switch on TV set selects either TV. radio, or phono operation. 
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brief history of early experiments 


reproducing sound as compared with modern systems. 


invented the “Phonautograph,” 

shown in Fig. 1, the ancestor of 
the modern phonograph. Although this 
device would record sound, it could not 
reproduce it. The sound waves were 
impressed upon a diaphragm which 
was attached to and actuated a hog 
bristle, which was in contact with a 
cylinder coated with lamp black. By 
revolving the cylinder and moving it 
laterally during the recording, a helix 
of the impressed sound wave was 
traced. 

In 1877 Thomas A. Edison invented 
the first machine that would actually 
record and reproduce sound, Fig. 2. 
The sound waves were picked up by a 
small horn and concentrated on a dia- 
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Fig. 2. Experimental 


phragm to which was attached a sharp 
stylus. The movement of the dia- 
phragm caused the stylus to trace a 
path on a revolving tinfoil cylinder. 
The recorded sounds were reproduced 
by the sound track actuating the 
stylus, which in turn moved the dia- 
phragm. The motion of the diaphragm 
caused by the stylus following the 
tracing in the tinfoil disturbed the air 
column in the horn and thus repro- 
duced the sound waves impressed on 
the cylinder. Naturally, such a system 
as this was limited in its frequency 
range and intelligibility, and the qual- 
ity of reproduction was so poor it was 
not considered to have any great com- 
mercial value. 

The art of recording was given im- 


apparatus for illustrating the principle of Edison’s speaking 


phonograph, Patent No, 154, Feb. 19, 1878. Made by S. Bercman & Co., New York City. 


Fig. 1. Leon Scott's “Phonauto- 
graph,” an early forerunner of 
the modern phonograph. This 
instrument could record sound 
but was unable to reproduce it. 
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petus by the development of the wax 
record and gouge-shaped stylus by Bell 
and Tainter, as the quality of the re- 
production was considerably improved. 
This aroused the interest of many 
minds and the art began to move for- 
ward at a more rapid pace. At first 
each record was a master, since no 
way of duplicating had been developed. 
However, a.machine was later devised 
which duplicated the master mechani- 
cally and made possible large scale 
production. 

The next development came when 
Berliner and Johnson introduced the 
circular flat disc record, which is in 
use today. A model exhibited by them 
at the Franklin Institute in 1888 is 
shown in Fig. 5. 

The cylindrical record of Edison in- 
dented the sound track in the tinfoil in 
a vertical manner, which is known 
today as “hill and dale’”’ recording. The 
records cut on the Berliner-Johnson 
machine cut the sound track in a lat- 
eral manner across the flat disc. This 
is known as “lateral recording.” 

Early attempts to record sound pho- 
tographically date back to 1878 when 
Professor G. E. Blake of Brown Uni- 
versity described a method whereby a 
mirror actuated by a microphone 
moved a beam of light over a photo- 
graphic plate. In 1886 Bell and Tainter 
patented a system for both variable 
density and variable area, using a light 
beam in conjunction with a slit aper- 
ture. Many different investigators 
continued to work on the recording of 
sound photographically until 1911, 
when Theodore Case and Lee De For- 
est began their work which was to be 
the forerunner of the present day 
sound motion picture. 

Magnetic recording of sound was an 
early invention of Vlademar Poulson 
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in the year 1898. Many experimenters 
both in the United States and abroad 
worked to perfect a magnetic record- 
ing system using either wire or tape. 
However, it was not until 1939 that 
any special attempt was made to de- 
velop a commercial machine. World 
War II speeded up its development, as 
magnetic recording offered a rather in- 
expensive and simple system of record- 
ing for the Armed Forces. Magnetic 
recording has now been developed to a 
point where it has taken its place with 
the best of recording systems. 

All recording systems, irrespective 
of type, require some sort of a mechan- 
ical constant speed drive for moving 
the recording medium. For disc re- 
cording, either gears, rubber pucks, or 
belts are employed. Magnetic record- 
ers are more complicated in their 
transport systems. Generally, three 
motors are required; one for pulling 
the tape, a second to drive the take-up 
reel, and a third acting as a holdback 
on the supply reel and high speed re- 
wind. Film recorders are somewhat 
less complicated, but also require a 
steady pull on the film and a constant 
speed past the light valve or recording 
galvanometer. Included with these 
mechanical systems are starting re- 
lays, distributor systems, flywheels, 
motor control circuits, and many other 
devices. It will be noted that Edison, 
in his original model, employed a heavy 
flywheel on one end of the drive shaft 
in an attempt to obtain a more con- 
stant speed. 

The early commercial wax record 
phonograph, which Edison produced for 
home use, employed a spring-driven 
motor and a fly-ball governor to regu- 
late the speed. The metal cylinder 
holding the record was belt-driven by 
the spring motor and a lead screw fed 
the reproducer head in a lateral direc- 
tion across the surface of the record. 
It is surprising how steady the speed 
of these early machines was. Gener- 
ally, the speed was made adjustable, 
so the user could alter it to suit his 
personal desires. 

Flutter or speed variations in the 
early phonograph did not attract too 
much attention, as the quality of the 
recording was not always good and the 
machine was still a novelty. However, 
as the phonograph became more com- 
mon and its quality of reproduction 
improved, more thought was given to 
the driving mechanism. 

The term “flutter,” defined, relates 
to the irregular motion in recording 
and reproducing equipment. Such vari- 
ations, when of low frequency charac- 
ter, are often referred to as “wows.” 
This is the usual once-around heard 
from the average record reproducing 
turntable. 

The flutter rate is the frequency at 
which the signal deviates from its true 
frequency. Flutter is expressed in per- 
centage and is the ratio of the root- 
mean-square deviation in frequency to 
the average frequency in percentage. 

When the first “Orthovhonic” phono- 
graph was merketcd by the 
Talking Macii:::e Compa: y in Une early 
duly, 


IG58 


Victor 


00; goon SELSYN_DISTRIBUTOR Secsve Secsrn 
oe MOTOR MOTOR 
z= 7 
VS} Q@si $2 ! asi s2 si $2 
| 
STARTING l | 
: | 
| STATORS 
iD | | 
a | 
P ! $3 $3 3 
7-H F=-==3 : 
| oe | RI R2 qr R2 Qari R2 
| | 
| Lsmarr | 
| 
| | ROTORS 
| R3 | R3 R3 
aa li ne rel ell a 


Fig. 3. Electrical wiring details of a 220-volt, 3-phase selsyn distribution system. 


twenties, although still a mechanical 
reproducer system, its frequency range 
had been extended considerably over 
that of the previous models and its 
quality of reproduction was greatly 
improved. This new design demanded 
a better drive system, and with it came 
the general use of the electric motor. 

The first electric motors employed a 
fly-ball governor to control the speed. 
A fly-ball governor is designed to intro- 
duce mechanical friction if the speed 
exceeds a predetermined amount. As 
this is an economical and practical 
method of controlling the speed, it is 
still used with spring- and electrically- 
driven machines. 

Among the many methods devised 
for driving and securing a constant 
speed was the weight driven disc re- 
corder. This machine was mounted on 
a stand elevated about 6 feet above 
the floor. The weights were wound up 
by a windlass, and the device operated 
much like a weight driven clock. A 
governor with a small fan attached to 
provide damping was also included. 
This machine ran at 78 rpm. and was 
limited to the recording of 10 and 12 
inch records. 

Several drive systems have been de- 
veloped employing springs in one form 
or another to keep the vibration of the 
driving source from being transmitted 


to the recording mechanism. Elaborate 
systems of flywheels and other type 
filters were used by the early experi- 
menters because of the lack of suitable 
governors and gears. A modern disc 
recorder designed for recording both 
microgroove and standard disc records 
is shown in Fig. 4. The motor is con- 
nected to the gear box through a flexi- 
ble coupling consisting of adhesive 
tape similar to that used for surgical 
work. The gear box is designed for 
three speeds. The lines per inch of 
recording can be varied. 

As the speed of rotation is decreased, 
the problem of securing a constant 
speed is multiplied many fold. This 
was one of the major obstacles that 
confronted the development engineer 
in the early days of the sound motion 
picture. Before the general acceptance 
of the sound-on-film system of record- 
ing and reproduction, 16 inch disc rec- 
ords were used in the theater. These 
records were placed on a turntable 
which was driven by the projector in 
sync with the picture at 33% rpm. 


Fig. 5. The “Berliner Gramophone.” 
instrument 
public by the Franklin Institute in 1888. 


This 
was first displayed to the 


Fig. 4. A modern disc recorder unit which 
is designed to handle both microgroove and 
standard discs. Arcturus makes this unit. 


61 


Fig. 6. A 220-v., 3-phase selsyn distributor set. Unit is used to obtain synchro- 
nization between cameras and recording equipment used in movie production. 


It has been generally agreed that for 
disc recording the speed of rotation 
must be maintained within plus or 
minus 0.30 per-cent, and that the in- 
stantaneous peak deviation from the 
mean speed shall not exceed plus or 
minus 0.10 per-cent of the mean speed. 
For magnetic tape recording the in- 
stantaneous peak flutter shall not ex- 
ceed 0.20 per-cent (peak-to-peak 0.40 
per-cent) when recording and repro- 
ducing on the same equipment. Flutter 
in film recorders is held to less than 
0.10 per-cent, and theater projection 
equipment to 0.25 per-cenit maximum. 

In the production of motion pictures, 
synchronization is of prime impor- 
tance. To achieve this objective it is 
necessary that the cameras and re- 
cording equipment in the studios oper- 
ate in complete synchronization, al- 
though they may be separated on the 
lot some distance physically. The most 
commonly used method for obtaining 
synchronization between a large num- 
ber of units is the “selsyn distributor” 
(self-synchronizing), electrically con- 
nected to a selsyn motor at each device 
to be driven in sync, Fig. 6. This is 
often referred to as an interlock sys- 
tem. A diagram of the electrical con- 
nections of such a system is shown in 
Fig. 3. 

At the left (in dotted lines) is the 
distributor, consisting of a 220 volt, 
three-phase 50 or 60 cycle synchronous 
motor and synchronous’ generator, 
mechanically connected by a flexible 
coupling. A heavy flywheel is mounted 


Fig. 7. 


A 3-phase distributor and control cabinet. 


on the motor shaft. The generator unit 
is always the largest in the chain, as it 
is the characteristic of such a system 
that the largest unit becomes the con- 
trol unit and the smaller units the 
slaves. 

The generator unit has two separate 
windings, star connected. The outside 
winding is called the stator and is con- 
nected to the three-phase power sup- 
ply. This voltage is also carried to the 
stators of all units in the system. The 
inner winding of the distributor is 
called the rotor and has no direct con- 
nection to the power source, but is con- 
nected to all the rotors of the driven 
units. The distributor and the motors 
are phased by connecting similar num- 
bers of the windings to the same phase. 

A control box, Fig. 7, limits the ini- 
tial current in the driving motor of the 
distributor set, thus preventing dam- 
age to the windings and controls dur- 
ing the time required for the system to 
come up to speed, which is about four 
seconds. Approximately 15 feet of film 
will run through before the system 
settles down. 

Before the advent of sound, projec- 
tion machines ran at a speed of ap- 
proximately 80 feet per minute. Be- 
cause of certain considerations dealing 
with the recording of sound, the speed 
was increased to 90 feet per minute, or 


24 picture frames per second. This is 
standard speed adopted for sound 
projectors. 

Elaborate speed control systems 


were developed which employed mo- 


The control box limits the 


initial current in the driving motor of the distributor set to prevent damage. 
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tors with speed regulating field wind- 
ings, controlled from a vacuum tube 
bridge circuit. However, with the ad- 
vent of the interconnected power sys- 
tems throughout the United States and 
their close adherence to frequency, 
most theater equipment uses either a 
single or three-phase synchronous mo- 
tor requiring no control circuits except 
a starting system to bring it up to 
speed in a given time, thus preventing 
the breakage of the film by coming up 
to speed too quickly. 

The general term “filter” has been 
applied to any system which is em- 
ployed to smooth out or remove varia- 
tions in speed of a rotating member of 
a drive system. Although it is possible 
to manufacture gears with a high or- 
der of precision, they will still trans- 
mit a vibration which is a frequency 
of the gear teeth, multiplied by the 
speed of rotation. Such vibrations will, 
if transmitted to a disc recording turn- 
table, produce a pattern in the com- 
pleted disc, and if of great enough 
amplitude will be reproduced with the 
program material as a low frequency 
rumble, or it may sound similar to a 
gear train, running in the background. 
If vibrations are transmitted to a re- 
producer turntable, perfect recordings 
will be reproduced with noise or back- 
ground rumble. Such noises detract 
from the program, add distortion, and 
have a masking effect on the high fre- 
quencies. 

One method used to reduce the im- 
perfections during the manufacture of 
gears for driving disc recorders is to 
take four laminations the diameter of 
the gear to be cut and bolt them to- 
gether, then mill and hob as one. After 
milling, the laminations are separated 
and rotated 90 degrees. They are then 
bolted together in such a manner that 
a slight play exists between the foun 
laminations. This scheme reduces the 
effect of the imperfections and av- 
erages out the vibrations caused by the 
gear teeth. The main drive gear is 
driven by a worm gear. The turntable 
shaft is driven from the main gear by 
a system of springs with an oil dash- 
pot, equipped with vanes to provide 
damping. The whole assembly is then 
immersed in oil. 

The problem of constant speed fo: 
film recorders and projectors does not 
differ in its fundamental principle 
from that of the disc recorder, excep: 
that the recording medium is unwound 
from a reel and pulled at a constant 
rate of speed before a modulating de- 
vice or, in the case of the projector, a 
photocell. In the projection machine, 
the film transport system must be so 
designed that the film passing the pho- 
tocell in the sound head is not affected 
by the pull of the “intermittent mo- 
tion” of the picture head. 

This problem is met by the use o! 
constant speed sprockets both ahead o! 
and behind the sound head film trans- 
port mechanism. Between these con- 
stant speed sprockets is generally an 
impedance wheel or drum on a shaft 
with a rotary stabilizer or heavy fly- 

(Continued on page 123) 
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“Rauland ) Now Offers The First 


Rauland’s new low potential electrostatic-focus 
picture tube is not just a “defense period” substitute 
but a permanent and major advance 
in television cathode ray tube development 


FOCUSES with D.C. voltage already avail- BETTER in all ways! Not only saves mate- 

able from the receiver’s power supply. rials but also gives an actual improve- 
ment in picture quality because the 
over-all focus is better . . . and because 
it is completely stable in focus under 


ELIMINATES focusing coils and magnets— 
saves critically scarce copper and cobalt. 


REQUIRES NO re-engineering of present tele- considerable variations in voltage. 
vision chassis . .. NO added high volt- ; ; 
. . . This new Rauland development is now 
age focus circult Hike NO added receiver available in substantial quantities in 17 
tubes—NO additional components ex- and 20 inch rectangular tubes. For 
cept an inexpensive potentiometer. further information, address... 


THE RAULAND CORPORATION 


4245 N. KNOX AVENUE + CHICAGO 41, ILLINOIS 


July, 1951 


63 


25 MORK IP HARIRI PORE 


U , 
encountered in television servicing 


— The kit is complete, all tubes, cabinet, 
Model 0-6. Shipping Wt. 24 Ibs. transformer, controls, grid screen, tube shield, 


etc. The instruction manual has complete 
step-by-step assembly and pictorials of every 
section. Compare it with all others and you 
will buy a Heathkic. 


Yew MODEL V-4A 
Aeathlet 
VIVM KIT 


The new Heathkit Model V-4A VTVM Kit meas- 
ures up to 30,000 Volts DC and 250 megacycles 
when used with accessory probes — think of it, 
all in one electronic instrument more useful 
than ever before. The AC Voltmeter is so flat 
and extended in its response (+ 1 db from 
20 cycles to 2 megacycles) that it eliminates 
the need for separate expensive AC VTVM's. 

The new 200 microampere, 412” streamline 
meter with quality Simpson movement ( five 
times as sensitive as the commonly used 1 MA 
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NEW INEXPENSIVE Aeathhcl 


ELECTRONIC SWITCH KIT 


The companion piece to a scope 
— Feed two different signals 
into the switch, connect its 
output to a scope, and you can 
observe both signals — each as 
an_ individual trace. Gain of 
each input is easily set (gain A 
and gain B controls), the 
switching frequency is simple 
to adjust (coarse and fine fre- 
quency controls) and the traces j 

can be aap = oo Model §-2 
arison Of separate or indi- 2 : 

ee study ( position control ) . Shipping Wt. 11 Ibs. 


Use the switch to see distor- 50 
tion, phase shift, clipping due 
to improper bias, both the in- * 
put and output traces of an amplifier,— as a square 
wave generator over limited range. 

he kit is complete; all tubes, switches, cabinet, power 
transformer and all other parts, plus a clear detailed 
construction manual. 
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'% meter) has a shatter proof plastic meter face 
& . . 
Weathhit 30,000V Dc * for maximum protection. Meter has all the 
le : . ; 
j desirable scales and indicates AC volts, DC volts, 
PROBE KIT é ohms, db (direct reading), and even has a 
A new 30,000 V DC Probe Kit special zero center marking for quick FM align- 


to handle high voltages with » ment. 
safety. For TV service work & 
and all other high voltage appli- 


There are six complete ranges for each func- 


i P ye tots 2 The 
ations. Sleek look —T tion. Four functions give total of 24 ranges es 
poe oe sieaie a= Red - 3 vole range arma 33u% = the = _ Model V-4A .... Shipping Wt. 8 Ibs. 
body and guard — jet black 7 reading 1 volt, as against only 20° of the 7 
handle. Comes with connector, © scale on the 5 volt types. Note New Low Price 
cable, and PL55 type plug. ° New 12% ceramic precision resistors are the 
rn gh on ay ny VTVM = @ most accurate commercial type available — you 
$550 multiplied iy 100 Veetee cand e find the same make and quality in the finest 
with any standard 11 megohm laboratory equipment selling for thousands of 
VTIVM. af dollars. The entire voltage divider decade uses 
f f & 
No. 336 High Voltage Probe Kit Shipping Wt. 2 Ibs. these 12% resistors 


Both AC and DC voltmeter measurements use a push-pull electronic voltmeter circuit, 
and the meter circuit makes the meter burn-out proof. Electronic ohmmeter circuit meas- 


AWeathhit | | ures resistance over the amazing range of 1/10 ohm to one billion ohms, all with internal 


{ 3 volt battery. Ohmmeter batteries mount on the chassis in snap-in mounting for easy 


RF PROBE KIT replacement. 
This RF Probe Kit comes com- Voltage ranges are full scale — 3 Volts, 10 Volts, 30 Volts, 100 Volts, 300 Volts, 
plete with probe housing, crystal = 1000 Volts. Complete decading coverage without gaps. 
diode detector, connector, lead The DC probe is isolated for dynamic measurements. Negligible circuit loading. Gets 


and plug and all other parts plus i 

clear assembly instructions. Ex- 

tends range of Heathkit VTVM Shipping Wt. 1 Ib. 
to 250 Mc. + 10%. Works on 

any 11 megohm input VTVM. $550 
Specify No. 309 RF Probe Kit. 


the accurate reading without disturbing the operation of the equipment under test 
Kit comes complete: cabinet, transformer, Simpson meter, test leads, complete assembly 
and instruction manual. 
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13 €. 40th ST 
NEW YORK CITY (16 


... BENTON HARBOR 15, MICHIGAN — 


Gt RADIO & TELEVISION NEWS 


ne 


EE — — ceeeeens 


% 3 sf : eae as % ee = 
repair with confidence — order your Heathkit TV Alignment Generato 


now ! 


Model TS-2 
Shipping Wt... 20 Ibs. 
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Aeatheit SIGNAL GENERATOR KIT 


The new Heathkit Signal Generator Kit has 
dozens of improvements. Covers the extended 
range of 160 Kc to 50 megacycles on funda- 
mentals and up to 150 megacycles on useful 
calibrated harmonics; makes this Heathkit 
ideal as a marker oscillator for TV. Output 
level can be conveniently set by means of 
both step attenuator and continuously vari- 
able output controls. Instrument has new 
miniature HF tubes to easily handle the 
high frequencies covered 

Uses 6C4 master oscillator and 6C4 sine 
wave audio oscillator. The kit is transformer 
operated and a husky selenium rectifier is 
used in the power sunply. All coils are pre- 


Model $G-6 cision wound and checked for calibration 
making only one adjustment necessary for 
hippi 
Shipping Wt. all bands. 
7 Ibs. New sine wave audio oscillator provides 


internal modulation and is also available 
for external audio testing. Switch provided allows the oscillator to be modu- 
lated by an external audio oscillator for fidelity testing of receivers. Comes 
complete, all tubes, cabinet, test leads, every part. The instruction manual has 
step-by-step instructions and pictorials. It’s easy and fun to build a Heathkit 
Model SG-G6 Signal Generator. 


AWeathéét TUBE CHECKER KIT 


Test your tubes the modern way — dynamically 
— the simplest, yet fastest and surest method— 
your Heathkit has a switch for each tube 
element and measures that element — 10 
chance for open or shorted elements slipping 
by. all the advantages of the mutual conduc- 
tance type without the slow cumbersome time 
consuming setups. Checks for opens, shorts, 
each element individually, filament and fila- 
ment tap continuity, and emission 

This Tube Checker has all the features — 
beautiful 3 color BAD-?-GOOD meter — 
complete selection of Sllesieten roller chart 
listing hundreds of tubes including the new 
9 pin miniatures — finest quality Centralab 
lever switches —high grade birch, counter- 


type cabinet — continuously variable line ad- 


just control — every feature you need to sell 

tubes properly. The most modern type tube Model TC-1 
checker with complete protection against obso- Shipping Wt. 
lescence. Uses only the best of parts — rugged 12 Ibs. 


oversize 110V 60 cycle power transformer, 

finest of Mallory and Centralab switches and controls, complete set of sockets for all 
type tubes with blank spare for future types. Fast action, gear driven roller chart 
quickly locates the setting for any type tube. Simplified switching cuts necessary 
testing time to a minimum and saves valuable service time. Simp!e method allows 


instant setup of new tube types without waiting for factory data. No matter what © Range MillinepennG-19  el0e Ma, Easily 

the arrangement of tube elements is, the Heathkit flexible switching method easily | acsembled from complete instructions and alc. 

handles it. Order your Heathkit Tube Checker Kit today and see for yourself that ensial diagrams 

Heath again saves you two-thirds and yet retains all the quality. Complete with ‘ i a 

instructions, all parts, and cabinet Model M-1 Shipping Wt. 3 Ibs. 
fs 
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AWeathlect 
SIGNAL TRACER 


and UNIVERSAL TEST SPEAKER KIT 


The popular Heathkit Signal Tracer 
has now been combined with a uni- 
versal test speaker at no increase in 
price. The same high quality tracer 
follows signal from antenna to speaker 
— locates intermittents — finds de- 
fective parts quicker — saves valuable 
service time — gives greater income 
per service hour. Works equally well 
on broadcast, FM, or TV receivers. Model T-2 


The test speaker has an assortment of Shipping Wt. 7 Ibs. 
switching ranges to match either push- 

pull or single output impedances. Also $ 50 

tests microphones, pickups and PA 

systems omes complete: cabinet, 

110V 60 cycle power transformer, tubes, test probe, all neces- 


and detailed instructions for assembly and use 


CONDENSER CHECKER KIT 


Checks all types of condensers — paper, 
mica, ceramic, electrolytic. All condenser 
scales are direct reading and require no 
charts or multipliers. Covers range of 
.00001 MFD to 1000 MFD. A Condenser 
Checker that anyone can read. A leakage 
test and polarizing voltage for 20 to 500 
V provided. Measures power factor of elec- 
trolytics berween 0% and 50% and reads 
resistance from 100 ohms to 5 megohms. 
The magic eye indicator makes testing easy. 
The kit is 110V 60 cycle transformer 
: operated and comes complete with rectifier 
tube, magic eye tube, cabinet, calibrated panel and all other 
parts. Has clear detailed instructions for assembly and use. 


Model C-2 Shipping Wt. 6 Ibs. 


sary parts, 


NEW AWeathhect 
HANDITESTER KIT 


A precision portable volt-ohm-milliammeter. Uses 
only high quality parts — All precision 1% 
resistors, three deck switch for trouble-free mount- 
ing of parts, specially designed battery mount- 
ing bracket, smooth acting ohm adjust control, 
beautiful molded bakelite case, 400 microamp 
meter movement, etc. 

and AC voltage ranges 10-30-300-1000- 


5000V 


July, 
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NEW 


Heathhit 
IMPEDANCE BRIDGE KIT. 


This Impedance Bridge Kit is really a favorite with schools, industrial comrasthars and serious 
experimenters. An invaluable instrument for those doing electrical measurements work. Reads resis- 
tance from .01 Ohms to 10 megohms, capacitance from .00001 MFD to 100 MED, inductance 
from 10 microhenries to 100 henries, dissipation factor from .002 to 1, and storage factor from 
1 to 1000. And you don’t have to worry about selecting the proper bridge circuit for the various 
measurements — the instrument automatically makes the correct circuit when you set up for taking 
the measurement you want. Bridge utilizes Wheatsone, Hay, Maxwell, and ca ee comparison 
circuits for the wide range and types of measurements possible. And it's sel powered as in- 
ternal battery and —— Radio 1000 cycle hummer. No extérnal generator wequited — bal 

provisions for externa rator if measurements at other than 1000 cycles are desired. 
Kit utilizes only oer quality parts, General Radio main calibrated control, General Radio 
hummer, Mallory ceramic nati excellent 200 microamp zero center galvanometer, laboratory 
inding posts with standard 34 inch centers, 14% precision ceramic- 
‘ ak dee multiplier resistors, beautiful birch cabinet and ready calibrated 

Headphones not included.) 

ees the guesswork out of electrical measurements — order your Heath- 


kit Impedance Bridge Kit today — you'll like it. 


Model 1B-1B... Shipping Wt. 15 Ibs. 


Heathkit LABORATORY Heathkit LABORATORY 
RESISTANCE DECADE KIT ; POWER SUPPLY K | T 


An_ indispensable piece of Every experimenter needs a good power supply for electronic 
\ Model RD-1 laboratory equipment — the setups of all kinds. This unit has been expressly designed to act 
Heathkit Resistance Decade § as a HV supply and a 6.3 V filament voltage source. — 
Kic gives you resistance set- | Voltage control allows selection of HV output desired (con- 
tings from 1 to 99,999 ohms tinuously variable within limits outlined), and a Volts — Ma switch 
IN ONE OHM STEPS. For provides choice of output metering. A_ large, plainly marked, 
greatest accuracy, 12% pre- and direct reading meter scale indicates either DC voltage output 
cision ceramic-body type re- in volts or DC current output in Ma. (Range of meter 0-SOOV 
sistors and highest quality DC, 0-200 Ma DC). Instrument has convenient stand-by posi- 
ceramic wafer switches are tion and pilot light. 
used. Comes with power transformer, filament transformer, meter, 
# Designed to match the im- SY3 rectifier, two 1619 control tubes, completely punched and 
E pedance bridge above, the formed chassis, panel, cabinet, detailed construction manual, and Model PS-1 
Ship. Wt Resistance Decade Kit has a all other parts to make the kit complete. Ship. Wt. 20 Ibs. 
4 Ibs. beautiful birch cabinet and LIMITS: . 
attractive panel. It’s easy to No load. , Variable 150-400V DC 
$ 50 build, and comes complete “ 25 Ma visit ; Variable 30-310V DC 50 
with all parts and construc- 9 50 Ma. . Variable 25-250V DC 
2 tion manual. Ms Higher loads an Voltage drops off proportionally 3 


BATTERY ane KIT NEW Weathhcl SINE and SQUARE WAVE 


A few auto radio repaic Bi AUDIO GENERATOR KIT 


) eg oo ls Sad We proudly present the NEW MODEL Sine and Square Wave Audio 
nator Kit. It’s fase for Generator Kit. Designed with versatility, usefulness, and dependa- 
service. The voltage can bility in mind, the AG-7 gives you the two most needed waveshapes 

be lowered to find sticky right at your fingertips — the sine wave and the square wave. 
vibrators or raised to fer- The range switch and plainly calibrated frequency scale give 
rapid and easy frequency selection, and the output control permits 


ret out intermittents. Pro- h d ry 
vides variable DC voltage Setting the output to any desire eve 


a Reuse 


Model 5 to 7% Volts at 10 A high-low impedance switch sets the instrument for either high 
ode! Amps. continuous or 15 or low impedance output —on high to connect to high impedance 
BE-2 Amps. intermittent. . load, and on low to work into a low impedance transformer with 

gy $9250 Also serves as storage negligible DC resistance. " i : 

19 Ibs. battery charger. A_ well _ Model AG-7 Coverage is from 20 to 20,000 cycles, and distortion is at a 

filtered, rugged power » Ship. Wt. 15 Ibs. minimum — you can readily trust the output waveshape. 
supply uses ttn duty selenium - rectifier, a 6 tubes, quality 4 gang tuning condenser, power transformer, 
husky choke, and a 4000 MED electrolytic con- metal cased filter condenser, 12% precision resistors in the frequency 
denser for clean DC. 0-15V volemeter indicates 450 determining circuit, and all other parts come with the kit — plus, 
output which is variable in eight steps. Better a complete construction manual. A tremendous kit, and the price 


be equipped for all types of service — it means > is truly low. 
more income. 


TWO HIGH QUALITY Weathéce SUPERHETERODYNE ; Heathkit 


RECEIVER KITS FM TUNER KIT 


Model FM-2 The Heathkit FM Tuner 
Model BR-1 Broadcast Model FM-2 was de- 
Model Kit covers 550 signed for “best tonal 
to 1600 Ke. Shipping reproduction. The cir- 
We. 10 Ibs. 


cuit incorporates the 
» 


a © 


Model AR-1 3 Band Re- 
ceiver Kit covers 550 
Kc. to over 20 Mc. 
continuous Extremely 
high sensitivity. Ship- 


We 10 Ib most desirable FM fea- 
ping We. S. 


tures — true FM. 
Utilizes 8 tubes: 7ES 


$ ’ Oscillator, 6SH7 mixer, 
2350 Ship. Wt. 9 Ibs. = XO po IF ampli- 
e s 


fiers, limiter, two 

7C4 diodes as discrim- 

Two new Heathkits. Ideal for schools, replacemeng of worn out receivers, amateurs and custom 50 inator, and GX5_ rec- 
installations. tifier 

Both are transformer operated quality units. The best of materials used throughout — six inch The instrument is transformer operated mak- 

calibrated slide rule dial — quality power output trafisformers — dual iron core shielded I.F. coils — ing it safe for connection to any type receiver 

metal cased fileer condenser. The chassis has phono™input jack, 110 Volt output for phono motor, or amplifier. Has ready wound and adjusted RF 

and there is a phono-radio switch on panel. A lafge metal panel simplifying installation in used coils, and 2 stages of 10.7 Mc IF (including 

console cabinets is included. Comes complete with tubes and instruction manual incorporating pic- limiter). A calibrated six inch slide rule dial 

torials and step-by-step instructions (less speaker and cabinet). The three band model has simple — has vernier drive for easy tuning. All parts and 


coil turret which is assembled separately for ease of construction. 


~ foe 


complete construction manual furnished 


oe 
Se 


MO Tl, HEATH COMPARA Y 
. 13 E. 40th ST 
NEW YORK CITY (16 — 
... BENTON HARBOR 15, MICHIGAN 
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Aeathhil” 


ECONOMY ... 6 WATT 
AMPLIFIER KIT 


$125° 


Model A-4. Ship. Wt. 8 Ibs. 


This new Heathkit Ampli- 
fier was designed to give 
quality reproduction and yct 
remain low in price. Has 
two preamp stages, phase 
inverter stage, and push- 
pull beam power output. 
Comes complete with six 
tubes, quality ourput transformer (to 3-4 ohm voice coil), 
husky cased power transformer and all other parts. Has 
tone and volume controls. Instruction manual has pictorial 
for easy assembly. Six watts output with response flat 
+ 115 db from 50 to 15,000 cycles. A quality amplifier 
kit at a new low price. Better build one. 


No. 304. 12 inch Speaker $6.95 


Heathie” RECEIVER 


Blonde birch veneer cabinet for eit 
the receivers or tuner The modern 
is am asset to any room. 5” speaker 


(Speaker not included.) Size 7 x 
184 inches Order No 345 for 
receiver model. Specify No. 350 f 
FM Tuner 


e Shipping Wt. 


mAIL TO THE 


Heathkit” 
Racer ay 


end of cabinet when used with receivers a 


20 WATT 


HIGH FIDELITY . 


Se 


Frequency response within -¥ db 
mg 20-20 000 cycles. Distortion at 3 db be- 
low maximum power output (at 1000 cycles) 
is only .8%. 

The power transformer is roaeal mae 
tively rated and will deliver full plate ‘snd Ge fila- 
ment supply with ease. The oucput transformer 
sel a of its exceptionally good 
frequency res and wide range of output 
ienpedanccs ( (4-8-16-150-600 ohms). Both are 
Chicago Transformers in drawn steel case for 
shielding and maximum protection to windi 


®. 
$335° 


ngs. : 
The unit has dual cone controls to set the outpur for the tonal ity desired — 
treble control attentuates 15 db. x 10,000 cycles -con hae i boost — 
eyed Yor perlite 2 ge ees 


Tube g@omplement consists of SU4G rectifier, 6SJ7 voltage amplifier, 6SN7 amplifier 
and pha.@ splitter, and two 6LG's in push-pull output. Comes complete with all parts 
and detailed construction manual. ( Speaker not included ) 

MODEL A-6: For tuner and crystal phono inputs. Has two position selector switch 
for convehient switching to type of input desired. Shipping Wt. 18 Ibs. . $33.50 

MODEE A-6A: Features an added 6SJ7 stage (preamplifier) for operating from vari- 
able relu€tance cartridge phono pickup, mike input, and either tuner or standard 
crystal phono pickup. A three position selector switch provides flexible switching. 
Shipping Wt. 18 Ibs. $35.50 


AND TUNER CABINETS 


her of 
styling 
fits in 


Metal professional type communica- 
tions receiver cabinet. Finished in deep 
erey and fits the panel supplied with 
Heathkit BR-1 and AR-1 Receivers. 
1314 x 5” speaker mounts in end of cabinet 
either ( Speaker and panel shown not included 
or the with cabinet.) Gives professional ap- 
pearance to Heathkit receivers. Size 
7x 14x75 inches 
oom Specify No. 335 ...Shipping Wt. 6 Ibs. 


ALL PRICES SUB 


will be collected by the Express Agency at time of delivery. 


HEATH COMPANY SHIP VIA 
BENTON HARBOR 15, jon 
MICHIGAN [] Freight 
C) Best Way 
Quantity Item Price Quantity Item Price 
Heathkit Oscilloscope Kit — Model O-6 Heathkit R.F. Probe Kit — No. 309 
Heathkit VTVM Kit — Model V-4A Heathkit H.V. Probe Kit — No. 336 
Heathkit FM Tuner Kit — FM-2 Heathkit R.F. Signal Gen. Kit — Model SG-6 
Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit Condenser Checker Kit — Model C-2 
Heathkit Three Band Receiver Kit - Model AR-1 Heathkit Handitester Kit — Model M-1 
Heathkit Amplifier Kit — Model A-4 Heathkit Power Supply Kit — Model PS-1 
Heathkit Amplifier Kit — Model A-6 (or A-6A) Heathkit Resistance Decade Kit — Model RD-1 
Heathkit Tube Checker Kit — Model TC-1 Heathkit Impedance Bridge Kit — Model IB-1B 
Heathkit Audio Generator Kit — Model AG-7 
Heathkit Battery Eliminator Kit — Model BE-2 
Heathkit Electronic Switch Kit — Model S-2 
Heathkit T.V. Alignment Gen. Kit — TS-2 
Heathkit Signal Tracer Kit — Model T-2 
On Parcel Post Orders, include postage for weight shown and insur- Enclosed find ‘is Check 0 Money Order for______- 
ance. (We insure all shipments.) 
On Express Orders, do not include transportation charges — they Please ship C.OLD. 0 Postage enclosed fer ee. 


JECT TO CHANGE WITHOUT NOTICE 


ROCKE INTERNATIONAL CORP 
13 E 40th ST 


NEW YORK CITY (16 


Ane ARLAB ON 


MICHIGAN 


...BENTON HARBOR 15, 
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eB WAREHOUSE 
=CLEARA NCE 


Still Going Strong! Hundreds of Bargains in Good 


Equipment During this Money-Saving Event! 


SALt 


these drastically rg 
duced prices—covering 
every ase 0 tele- 
. te letype, power 
» transmitters, re- 
ceivers, remote cont 


for if you use 
$$ ahead. 


ALL varess POSTPAID AND INCLU 
SHIPPING AND HANDLING 


oe 


© 9cn- 536 TM11-235 Handie- 


‘em just once, you’ 


CR-S4 M-11- 8S0 | . . 
SCR-300A, T- 11-24 

1 3, 4, Tm: 11-2601. 
@AN /TTQ-1 


4 2 ¥eois’ Gauges, and 
Maintenance Equipmen e 

@TCS Transmitter- Receiver “Manual 
TELEPHONE AND TELETYPE 

EQUIPMENT MANUALS 

@ Model 14 Type 4 Tape Printer, 

Parts list & Photo: 

@ MODEL 14 ‘Teletype Perforator ° 

@ Western Electric Voice Frequency 


ee eee 
Oo 
= 
. 


@ Western 
Telephone Repeaters, 
Bem scccesceccs 

@ Telephone Central Office ‘Set, Tc- “2. 


Frequency 
Pac 


@B8E-77A tm. 111-359 Line Unit. 
@ 80-71 Switchboard 
one / /TRA-2 Remote Control 


215: 26 TsM TM- -11- 2017 Test Set. 
1-72-3 TM-11-3075 Signa! Generator 


ols 
etc. Buy even what you don’t need now— 
be 


-$1 
-$1 


"Sages 


-$1 
-$1 
-$1 
$2 
$1 


$1 


POWER UNITS Ry RECTIFIERS 
TECH MANUALS 


WE PAY MORE 
FOR EQUIPMENT! 


a é radio, 

need ARC 1 ‘s, ARC- R5 

7's, -348's, ART. 13's, TS-: 

Send list of your equipment, 
ent condition and asking 

Try us LAST for proof we pay top 
$3! 


oe S- 


einbhabiediembaceeeenemmmemeuninh ~wrpepeperreeeee 


Especially interested in all types of 
test fates nt and 
A or 


Price. 


big FREE 
GIFT offer 


SEE 
PAGE 


Consists of 2 mikes, on-off-switch, 
amplifying transformer, batteries, 
battery case and connector to attach 
to any radio, AC, DC or battery 
portable. Tremendous amplification 
up to full volume output of sound sys- 
tem used. FB for watch repair, diesel 
engine injector eo gnigee gas en- 
gine diagnosis, 


atrical use. 100 mc $395 


1 uses. 
Postpaid in U.S.A. 


WESTON AIRCRAFT METERS 


1 ssuiitampere, zero center. FB for field strength 
meters. grid-dip or tuning meters, beam antenna 
indicators, “va ac ~— volt indicators. New, 
Postpaid in U.S.A.... 666465 cease . 


BEAM MOTORS GRID DIP METER KIT 
1 be \[ 5795 Postpaid 
$395 100's 


your equipt 
is in the ra- 
dio spectrum 
955 sc 


= 
— 


Postpaid 
in U.S.A. 


With operat- 
ing instruc- 
tions for 110 
Vv 5 cy. With instruc- 
F tions on cali- 
brating coils, 
etc. 


6, 3 filament. 
50 De 


stations. 


VIBRATOR vRaNeronmss 
F.B. for that mobile rig. 6 V. input. 345 V. 135 MA output. 
1S V. Bias Tap. Shipping wt. 4 tbs. ceeoueeeeeecooaunee $1.49 


TRANSFORMER BUY 
Vv. 6O cy. input. = 13 volts b anes at 12, 11, 


10 10, 9 at 
5 amps. Shipping wt. ...98¢ 


CLEARANCE OF MOUNTING RACKS 
MT-171/U (Double ATR) $2.50 FT-213A (SCR-629 


.MT- P Compass) -50 

“167 /U (Single ATR): 1.50 | 7-291 (Loran with tilt). 3.00 
.MT-108 /APX-1 (BC-966) 2.00 “FT-446 (Loran) >"00 
-MT-137 /APQ-13 3.50 FT-409 (BC-929 Scope) 2.00 
.MT- 14/ARN-1 2.50 FT-225A 1.00 
.MT-149A /APS-13 2.75 FT-227A .00 


A Complete, Efficient 
FOREIGN DEPT. 
Fully Staffed for 
EXPORT ORDERS 

We maintain a complete staff 
of Export Specialists to take 
a Foreign Orders. 
promot 
replies in all languages. Ad- 
epartment, 


It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner’s alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. 
ready—no QRM. 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher lit- 
erally takes the place of an operator- 
instructor and enables anyone to 
learn and master code without fur- 


Always 


Write today for convenient rental 


4711 SHERIDAN ROAD, CHICAGO 40, 


ther of s have 
Saaeuieadl the code’’ with the Instructograph System. 
and purthase plans. 


INSTRUCTOGRAPH COMPANY 


ILLINOIS 


Intidinidninnnnniniinnicitiniddindiniiciiciidrinidnidricniniidniccidiidridiicciciccicctcctcctcetctetctes 


Compact 40 watt Rig 
(Continued from page 57) 


All of the d.c. wiring is cabled and 
run around the corners of the chassis. 
Filament and other 6-volt wiring is 
done with No. 16 stranded automotive 
wire, while high-voltage wiring is done 
with No. 22 stranded hookup wire. Ra- 
dio frequency wiring is done with bare, 
solid wire and is run direct. Bypass 
condensers and ground leads are con- 
nected to the nearest socket mounting 
screw. Any part that might be subject 
to vibration should be mounted on lug 
strips or otherwise secured. 

Under normal load the dynamotor 
draws around 25 amperes, and consid- 
erably more than that during starting 
periods. Therefore it is important that 
heavy leads be used in the primary 
circuit and that all connections be 
very good. At such high currents even 
a very small amount of resistance will 
sap the power from the rig. The leads 
from the 6-volt battery should be 
heavy, No. 0 gauge is a good size. 

If the transmitter is to be used in 
the car it will be necessary to run a 
4-wire remote control cable, connected 
as indicated in the circuit diagram. 
In addition to this, a coaxial antenna 
lead will be run to the receiver and 
another to the transmitting antenna. 
Of course a heavy lead will also have 
to be run to the battery or starter 
switch. It is suggested that a 50- 
ampere delayed-action fuse or circuit 
breaker be placed between the battery 
and the transmitter, preferably near 
the battery. 

For use in the field or for emergency 
operation, the rig can be quickly re- 
moved from the car, connected to an- 
other storage battery, microphone 
plugged in, antenna connected, and 
you’re in business. A simple type of 
antenna for this sort of operation 
would be a quarter-wave working 
against ground. A more efficient type 
would be a half-wave dipole fed with 
low-impedance line. In an extreme 
emergency one could use the mobile 
antenna. 

Tuning of the transmitter is conven- 
tional. The oscillator tank condenser 
should be tuned to the high side of the 
crystal frequency for easiest crystal 
starting. With this setting, an 807 
grid current of 3 to 4 ma. should be 
obtained. With normal loading, the 
final plate current should run 80 to 
100 ma. 

Although antenna systems vary con- 
siderably on mobile installations, the 
setup on the writer’s car is probably 
typical of many. The antenna consists 
of an 8-foot bumper-mounted whip 
with a loading coil inserted in the cen- 
ter. For 10-meter operation the coil 
is shorted out with a jumper. At this 
writing no 20-meter mobile operation 
has been done. However, it could be 
easily accomplished by shorting out 
part of the loading coil. It is the usual 
practice to wind a loading coil which 
will resonate with the top section of 
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the whip to the operating frequency, 
the whole system acting similar to a 
quarter-wave radiator. There are sev- 
eral schools of thought when it comes 
to designing antenna systems for the 
75-meter band. Experience appears to 
indicate that the loading coil does a 
good portion of the radiating as well 
as serving as a resonator. This writer 
has experienced best results with load- 
ing coils having a large length-to- 
diameter ratio. The present coil is 
wound on a phenolic tubing form 
three-quarters of an inch in diameter 
and 18 inches long at 20 turns of No. 
22 enameled wire per inch. 

At this writing the 10-meter band 
has been very poor, so no contacts out- 
side of ground-wave have been made 
on this band. However, on 75 meters 
excellent results have been obtained. 
With a full-size, fixed antenna at- 
tached, possibilities are unlimited. It 
looks like the ideal all-purpose, bat- 
tery-powered rig for fixed, mobile, or 
emergency communication. 


—30- 


| Sweep Alignment 
(Continued from page 45) 


thus calibrated (if required), the de- 
terminations of center frequency and 
bandwidth are made as follows: 

First, adjust the tuning dial of the 
sweep generator to center the response 
curve of the receiver under test, as 
seen on the screen of the oscillosccpe, 
as shown in Fig. 4. The sweep gener- 


70 % RESPONSE POINT 
(HALF POWER,OR 308. POINT) 


(A) (B) 


Fig. 6. Determining bandwidth of the curve. 
Scope pattern of first (A) and second (B) 
steps. Difference in associated dial read- 
ings is the bandwidth of the response curve. 


ator tuning dial then reads the center 
frequency of the response curve. 

To determine the bandwidth of the 
curve, the tuning dial of the sweep 
generator is first adjusted to bring the 
70% response (half-power) point on 
the left-hand side of the curve to the 
center of the screen, as shown in Fig. 
6A. Note the tuning-dial reading. Sec- 
ond, adjust the tuning dial to bring the 
70% response point on the right-hand 
side of the curve to the center of the 
screen, as shown in Fig. 6B. Note the 
dial reading again. The difference be- 
tween these two dial indications is the 
bandwidth of the curve. 

This is a very useful expedient 
which side-steps the difficulty of inter- 
preting frequency markers on narrow- 
band response curves. 
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i's TREMENDOUS 


it's 24 inch high fidelity TV 
I 


T’S no longer a dream! This very minute, home 
theater television is a reality —a tremendous reality! 


Tremendous not only in size, new standard of excellence 
but in clarity and picture for custom installations. Write 
definition . . . in fidelity of today for information or 
sound. See it—and view a name of your dealer 


@ Extra high voltage —16 kv—for © Perfect interlace and full 4 mc. 
clean highlights and true edge- band width permits comfortable 
to-edge focus. viewing from 8 feet. 

@ Available with Standard Coil turret 

@ Operates 24-in. round or 20-in. tuner (pretuned channel selector) 

and 17-in. rectangular tubes, in- or Mallory tuner (continuous type; 
cluding new 17HP4, 20HP4. FM coverage, phono selection). 


wome Holl 
¢/0 INCORPORATED 


4401 N. RAVENSWOOD AVE. - CHICAGO 40, ILLINOIS 


McGEE’S GIGANTIC SUMMER SALE OF RADIO—TV PARTS 
4-PRONG VIBRATORS 1: 23; SPEAKER $1.95 


IN ALUMINUM SERRATED CANS 
10 FOR $11.90 


4 MILLION AUTO RADIOS BUILT IN 1950 AND HERE IS a PERFECT 
REPLACEMENT VIBRATOR FOR MOST OF THE { 


12”, 32 oz, magnet, 20 
| Watt PM speaker, with 8 
ohm voice coil. A regular 
$17.00 list Consolidated 
speaker. Ww ge ght 8 Ibs. 
No. CN-12: $7.95 each, 


Latest 1951 production by a top quality manufacturer. Fully , six 
months. Quiet running. A result of modern vibrator engineering 


SUB- STATIONS $ $3.9 95 


Model 2700 5-station intercom master, in search. Motorola, Chrysler and any standard 4 Prong 2 for $29.05. 
an attractive walnut cz Ox5 Lex6” Vibrator € sees for a tremendous quantity to take care o ur 
Push-button for each a > 1951 “is. Stock + 3 Standard 4 Prong Vibrator $1.29 each. 10 for we . 
switch and volume rol, AC-DC 4 $11.90; 50 for $55 : - Special Sale 
pliner with lots of power and full size Al- r 
nico V PM speaker. 1950 production of a SRB nenDeaeaneeoeeoce! Buy PM 
famous factory. Only 300 left, weight 7 7 prong yeverainie yne. Vv tor. Mallory Delco style off set 4 prong 4 . Fits Speakers and 
Ibs Model 2700, net, $16.95. model 524C, Popul in m Y 2-way Taxi many General Motors built pe s 
? 5 a molded walnut plastic sub- radio a ey also in a_few mikes of ment Auto sets. Stock , 3, Net 

ti-back switch and heavy Pa | Autg radigs. Mallory 534C, $1.95 ea. | $1.39 ea., 10 for $12.90 Baffles for Less 
speaker. 516x819x319”, for wall or desk, | for $29 at McGee 

Net, $3.95 each; 5 for 


Weight b ez 
3 ite’ intercom cable. plastic, $1.95 per SUPER HEAVY DUTY 10” PM $6.95 Combination offer, buy a speaker and baffle 
500 ft.. $9.50. 


» om 4 a - » seateael at the same time and save money. Bafiies 
100 ft bond made a Spec ial purehase on several. hundred 20 are all plywood construction with Brown 
att, 10”, 32 oz. Alnico 3 magnet PM speakers. | Teatnerette covering and are the slantin; 
6- TUBE A AUTO. RADIO > throat and easy moving cone. Ideal for all | wail mounting type. ; 
ALE PRICE fidelity sound systems and radio replacement. = type. Stock No 
h magnet on this speaker is usually used on a ~ ” ~ ek 
s 3 ‘Size. Very ‘efficient. food’ Nigh and bass ree | [Bch baile and 6” PM G-CK $4.79 
sponse. You'll appreciate it when you get your hands | — — x aoe ” 2 a 2 
on this speaker. Attractive copper finish. 8 ohm | 20° aah va le an 0%, eavy uty amen 
voice coil, Stock No. 1025PS. Weight 7 Ibs. Net » eee 2 , 
— price $6.95 each. 12 inch baffle and 1 He wy « ty 
$2 « Inico 3 PM 2-CR 9.95 
with separate Order three of these and use them in a cluster of 5 discount on above speaker baffle com- 


three. They —_ take 60 watts = idio and have binations on orders 3 or more 
- 5” k >, —— _ 


power, top ‘quatity P.A, 
3 No, 1025PS speakers 


work, T 
for only $19. 9s 
eu | BUY YOUR WIDE ee ee, Se AT McGEE 
12” COAXIAL 
PM $12.95 


A $32.50 retail value, 


Re d Hot - out value. 6-tube superhet 
dash 


AND DRIVER 
$16.95 


er | 
Think this over. | 


> 
ck N M- . com- 
plete with hes avy éuy vaker, to 
mount in dash. Ideal for all ears and ke ks. 
purchased w = "M 

for $2 


15” COAXIAL 
PM $17.95 | 


2-month guar 
antee on this 25 


‘we ight 
9 


io g \ Only $19. 95 buys a full 
rice: with ait. M. ; -+ ae 20 watt 12 co. axial aad . 83” watt coaxial PM re 
side : g PM speaker of quality speake § w“ ith built-in high | trumpet and drive r 


, Pass filter, Hook to any 8 
,;ohm output on radio or 
amplifier. Response below 
20 to above 17.500 CPS, | 
Good bass response. A 


Ae 
impedance ell ‘diameter 
Made ha a famous speaker 

New 1951 peaeee tion 

tre = ~~ saving 


top cowl antenna, shipping 
3 ibs. Net, $3.27. 


10 FP ELECTROLYTICS \ miter is 1 
DEAL RN-10DS $3.49 ones pF a 'Satto 


pe. sher as 
lucky purchase . Complete 
i - WwW price possible v mounts x bracket 
10 assorted F.P. aluminum can or ampliter. Wide magnet in the s Ts 
electrolytics Popular twist tap range separa. 2 to 17.500 ¢ PS. Model tweeter Model 
mounting. Mostly multiple section No, CU-14NX. Ship. wt. 9 Ibs. Special sale Ship. wt. 11 river. Net price 
banks, 150, 350 and 450 volts, A price, $12.95 price, $17.95. 


red hot deal Ig iy weieht 2 
RN Ds Y 


Ibs. Deal #RN-10 Net $3.49. ’ 1 or 4 VOLT |. 
(0 BOXES OF PILOT LIGHTS $5.49 Ht Wr cavstal $1 99 tl 


Pilot lamps. boxed onty — — ea TRUMPET 
American made. 7 pe rt! CARTRIDGES ‘ 
-y _, 9. > see BB t ~~ os cre ficGee offers you a famous make crystal an 
import tuaran- ( Eaater Wee meaey 3° : and shape. but 


s., Suess " Ib. turntable 4 pole 


amr 
Deal. 


to the 
9. 


DRIVER 
$28.95 


Model XX100-RM35. The finest trum 
pet aia 9 a value that we 
know, get a full so Watt, 15 


trac k on 34 oz. or 
A-€ one volt out- 
Ne -99. 


J ssure. Stock 
- motor Shipping olan st soins. Stock Stock No wat 4 4 volt out 
50 8 MFD. 450 VOLT ¢ COND. #GS-87, Net, $3.50; 3 for $10.00 Astatie L and L-82, ete., 
MONTHLY SPECIAL Buy 10 ass¢ orted for ‘S19. oo 


McGee's serviceman's mania special for i 


| 
| 
| 
| 
| 
| 
| 
| 
; | 
| 
| 
| 
: 
| 
| 
| 


ril. You get 50 of our regular TREMENDOUS SALE ON AUTOMATIC CHANGERS ry Ohm, PM” ‘Driver, er for 12 | 
MN&S 8 MFD 450 aS Lape ene $1 ~ere "7" 
: ull on 


Tubular construct 
ulat ting sleeves. Fre 


y Roth 
ave standard 
e -18) Driver is completely | 
weather and waterproof. This is not | 


€ 
. * overa 
“trumpet 


V.M. 3 srezp & 
» Record $ 95 
’ Changers 22 ft 


Record Changer | var soact 406 deluxe 3 speed automatic U 


GENERAL INSTRUMENT | 
78 R.P.M. 


hk 
Shipping Wweignt 
3 Ibs al NPL-58 50 8MFD 450 
Volt punutore ‘= $16.95. 


UNIVERSAL OUTPUTS 


surplus, but the latest 1951 produc- 
tion, by a famous speaker manufac- 
t furnished complete | 


i > x bracket 
Universal replacement output with mommting c 
transformers for push-pull or record changer—plays them all—intermixes RM att aed unit only, shit | 
single plate, 2500 to 13,000 records of the same speed—equipped with a j 
ohms, from to 16 ohm voice f scoop $1095 ver crystal pickup with twin needles— xx ‘Trumpet RET ge ~~ 
ro a tr oo ase si 1214x113. Ship. weight 12 Ibs. i a ' 
mountin PRICE M- Net, $22.95. oo ie sept a BD it bs $13.95 | 
7 VM-950 ¢ ~ with or without 


cr ‘cG VE syeteh on - combin tion trum pet 35 | 
ase ice of G. crys " 
Two FOR $21.00 tr idge. We think the VM-950 rec ord ¢ meses nd My 

is the finest in - I 


15 watt univer records 


20 watt universal 


MnGecte s ag Hig gh 
Fidelity 
ry wa 


General Eactoumens 78 RPM hs 
record changer. Plays 10- o ineh 
records automaticall One 
models made a’ autiful guide n 
hanimertone finished Ve”. 
Equipped with an Astatic L-70 crystal 
. Heavily flocked turntable and 


single universal output transform- 
Any tube to 3.2 ohm voice coil It 
to have some of these around the | 

hey come an handy. a. JJ-4, ea. 
9c; 10 for $7.50; 25 for $1 


x 

= 

3 

Pi 
- 


with crystal cartridge, 
or either with a base. 


' fittings are deep maroon standard 
RCA OUTPUT $2. 95 ored, This may be our last crystal cartridge 1 and 3 
Standard strap mounting RCA public address offer a 78 RPM changer z ‘78 rpm, 32314 29.62 Model A- ‘-~ 2? High nactiy output transform- 
or for PP 61.6 tubes. 5000 Comes packed two to a 3 speed chan the new e Why 20 vutput 
with sec, 5-8-16-250 just like they would be RPX-050 magic, all-in-one variable reluc- when our : 403 is available ‘at dD? Im- 
Nar replacement for 20 set manufacture rder | stylus. Net $ oO nee, 6600 ohms plate to se for PP 
ers, size 2%, x 2%, x an additional saving. Shipping weight | changer with crystal car- € r 6V6). 100% feed winding 4-8 
core. Has long flex or 2 changers. 20 ss. Stock No tridge on a base. Net $32.01. 15-2 ad and 500 onm secondary loused in 
Stock No. 570-RN,. Net price IT-SGI. Net 5 gziee. “$10. 95 each: two VM-955GE. 3 sneed a with RPX-050 it a potted cas Net eight 6 ibs - 
ea for only $2 VR cartridge with base. t $35.19. : ae for ‘ail amplifiers up to 34 


McGEE’S “SUPER STORE” OPERATION SAVES YOU MONEY! 


5 OZ4 TUBE & 5 VIB. $ 50 | 1951 ‘"PLANET™ RED HOT SPEAKER VALUES 
 ] YEAR McGee has a tremendous stock of 100,000 
DEAL No. RN-V5 ....... GUARANTEE 


speakers to fill your needs, Every speaker 
is fully guaranteed. Order your speakers 


Here’s a red hot deal for you “oC that do a ELECTROLYTICS now, 
lot of ad ervice. 5 andard brand 10 Lot | 4 inch, square.......1 0z. magnet at mn 
me nd 5 of our eos 4-prong 8 Mfd $0.35 pincushion.... > 
serr. cael can vibrators. This vibrator is of the 16 Mfd pincushion so 
latest design, for long life, Standard diameter 7 ‘ 2.29 
: = @ trem 2... cece . 
can, short enough to fit all Chrysler auto sets. . ie ‘ 2.49 
Our 20th Anniversary, inch, oval... ’ é 
n get 5 OZ4 metal pincushion 3.49 


ors, all for $9.50. 


100 600 VOLT $695 


TUBULARS 


100 top quality 600 volt tubu- 


pincushion magnet 3.49 
inch, oval. magnet 3.49 


SELENIUM RECTIFIERS 


65 mil Selenium Rectifier, 
net S9ce 


tut Ss ar 5 4-p 
Shipping weight 
100 Molded $Q95 | 
Plastic Bypasses 


100 molded plastic tubular by 


40- 40-20 Mfd 


20 50 x 30 150 V. $4050 
ELECTROLYTICS 


Here's a red hot value. 20 of 
x 


ee mil “Selenium Rectifier, 
et 


pass condensers. All 600 volt. | lar by-pass condensers. Made | our quality replacement | @iieest) 9 DES we ewecrrrcns 69¢ each 
And all by the same nationally this year a famous con- electrolytics. The most popular 1 50 mil Selenium Rectifier. 
known mfgr. Regular dealers’ denser factory. Don’t confuse | condensers in use today. Takes et +. --s 79¢ each 
net is over two and one-half te | care of 90C% of your AC-DC 200 mil Selenium “Rectifie r. 
times our 20th Anniversary these with grab-bag surplus. adi alt af is 7 a a gakee ae eue $1.09 each 
sale ice, You'll chuckle McGee's deals are guaranteed radio filter needs. Compact 250 mil Selenium Rectifier 
u when you iook these over to please you. Here’s what you construction 1950 Production, a setentu 1.19 each 
Here's what you get: Oo— | get: 10—.002, 20— l-year guarantee. 50-30 mfd = ‘ eoeccescoece 
001, | 10—.002, 20—.005, 20~—.01, 20— | 005. 2 ( —.02, 2 150 volt, housed in a card- | 350 mil Selenium Rectifier, net. 1.59 each 
p 0—.05 and 10—.1. Our big deal No. | and 10—.1 er condensers. Our board tube with common negative, h ong | 450 ae Se ~~ Rectifier, net. 1.79 each 
‘20 2 100 plastic tubulars. Shipping big deal No. RN-20% hipping weight 2 flexible leads. Ith nniversary, big deal | offe mu the finest in Selenium 
weight 2 Ibs. Net price, $9.95. Ibs. Net price, ale price $10.50. rectifie rs. ‘All Standard 130 volt, 


No. RN-204. §S 


McGEE RADIO COMPANY Crt, Staee ant .8.. ty Pere TELEPHONE VICTOR 2045, WRITE FOR FLIER 


Post Orders, Include Postage 


70 RADIO & TELEVISION NEWS 


McGEE’S GIGANTIC PICTURE TUBE AND TV MATERIAL SALE 


CONVERT TO A RECTANGULAR PICTURE 
With each Ko"'Do day kit you get a plastic mask, 70 degree de- SA R K — 4 -TA R Z iA N 


flection y 0 day guaranteed black ee pe Se be, — 
new 1-X ) Volt Universal fly-back and horizonta 

output tr ansformer that works on any output tube and any sin- 13-CHANNEL T.V. FRONT END 

gle rectifier (1B3 or 1X2). A suggested diagram is furnished 

for use of the transformer with several different output tubes WITH TUBES 

and rectifiers, We think this is the finest and best prused con- 

version kit in the country. Snippes Truck or Express, only. AND DIAGRAM 


14, with TARPAA 14” rectangular tube. 
16, r 
17 


- 
> = 


Kit } 
kit 
Kit No. 


This popular Sarkes- Tecaian futevisten front 
end is widely used today. 3 aoe 
rotary switch type with ‘die Tausils tun 

coils. Price includes a schematic diagra ‘m 
and 3 tubes, = a c, 6BH6 RF and 6AG5 
n Regula xy cost is twice our 


with 16RP4 16 tangular tube. 
7, with LT BPaA 17” rectangular tube. 


PICTURE TUBE SALE 
Values like this 17BP4, $22.95 


Look over these picture tube prices and you will see, that 
fur set replacement and conversion use, McGee offers you more 
for ‘your money Every picture tube guaranteed full replace- 
ment for 90 dz 


TCK- 
TCK- 
TCK- 


P Each tuner and iy own tube sockets 
are wived. ready to hook up to a video and 
sound IF strip. May be used with either 
intercarrier or separate sound IF circuits. Built-in fine fre- 
quency control, Ship. weight 3 Ibs. Sarkes-Tarzian Type 2 
TV tuner with tubes net . 2 
Combir tion deal. Sarkes-Tarzian TV tuner and 205-XX whan coil kit, both for. ,.$14.95 

Sarkes zian Type 3—Same as Type 2 only has input IF coil built-on. Tapped for sound 
ds, but Ist quality. IF channel. Net...... 


Every tube is a tremendous value. These 


tubes are mot seconds, Dut [St QUAIMNY. 0000 RR SESE, = DU tt te eee eH eee eee eee eee EHS “* 
Sar rke s-Tarzian Type 3 tuner and 205-XX co bo MPs 000606500802 eo 
NOTE: 10MP4 Replaces a 108P4 Without Any Circuit Changes. Li XX coil kit ‘both for. ‘$16.95 
by Diame ter PR rs =a Neck Length Envelope Video Coil Kit $7.95 New 2- Tube Sarkes Tuner 97. 95 Less Tubes 
10M P4 1¢ 54 9/16" Gli 20 matched TV video and | PUN" TTZtannel television tuner.” This 
121. P4 1 50 sound 1.F. coils, Intended . er ~ Bee gy BH 56 
oe Pe os < . ‘ is the new two- cues moon requiring a Es 
12Q P4 1 55 ; : for use with the RCA cir- plus GAKS 6AG5, or 6CB6, or GAU6 RF 
148 P4A = 14" (R) 70 cuit, You get 6 peaking | funes® 'Pretaccory alli by tral 
13D P4 i 60 ay . & peaking tubes. Pre-factory ” aligned by trained ¢~ 
IGA P4 i 53 coils, 4—25.75 me picture tory personnel. Input feeds 3 1 M.C, br r a 
4 “ ac 7 4 ¥ - 21.25 me sound rand. ine tuning control is over the 
Hrs PAA 1 20 6 Ty soos ‘2 discriminator and nel selector shaft. Power require mente 12 20 
Gl Pa 16 52 7 Double 29.95 % converter coil and 5 fila- to 140 Volts D.C, at 17 Mills plus 6.3 Volt 
16R P4A i (R) 70 7 Single as % ment chokes, Stock No filament. This tuner is offered at a ter- 
ITB PAA ©6117" (R) 70 7 Single & @.3 205-Xx, weight 3 Ibs. Net eg My OF Qh y- Big 
” ; 4 3 > -00, less P 
Ae 3 Pan 38° (R) $0 7 Double price, $7.95. $6.95 if Specify shaft length desired — 2 ie ngths 
2 e purchased with a Sarkes- a lable, 7” as used on many late sets 
Note: (R) Designates a rectangular type tube. 10M P4 perfect for 10B P4. Tarzian TV tuner: all coils identified. or 2% 
Guaranteed quality tubes for radio sets and TV. Tubes have been dif- 
BRAND NEW T UBES ficult for us to keep in stock. If you need tubes and will accept them, 
R.C.A TELEVISION T.V. BOOSTER ry aeauaty cartoned or unboxed, we will do our best to sup- 
. ©. A. y your nee 
> END-TUNERS REGENCY $19.10 eee , artoned, (Cc 20 ageoned, Ag Raytheon, (KR) Ken-Rad, (S) Sylvania, (TS) Tung- 
s : . on, (J) ewe etc. 
49 Regency DB-410 tele- oz4 BALS "$1.00 7AS R C $1.10 4N7 = R C $1.32 
vision booste al . ~ . : 
uae | 5 engineered wnt, small ice KR e 1.6¢ ‘ Ate a” at +44 4 ‘ e+ 4 =, m ¢ 3-2 
A fortunate purchase | pand compact. AF SE 1HS -9C 6AU6 1.0¢ B84 s -90 4¥4 KR C 1.2 
from . set manu- tuned. using — : 114 ss OC 688 B 1.6 786 s -90 4x7 KR C 1.3 
iscturer ‘takes this 4 4 eC athe ¢ 1.3 BA 1.2 c4 x 1.60 BGG RC 3.0 
value possible. RCA 13 B Xf A apt ep your tr 4 3 BG6 Rc 2.4 7EG Pp 1.10 i 1.66 
i Re ae - best booster buy. $3 itce $8 is — ss a rey s ito en KR s *:3: 
wired, estec an ; y . ° ° 
alizned T.V. tuner, A 13 channel selector | 2°4"- For 110 yale Ae Ac operation. Weight 10S 6$ 8 1.3 cé ® 1.16 7H? = 60NU 1.00 Rc 1.0 
switch with outer sleeve fine frequency con- bs. Net price $ try ss 3 FS R 8 .7 KR 1.32 Cc oC 
trol. Converter output transformer is at- | Astatic AT-1, ‘“Channel-Chief"’ booster. Two Sane ses ° F7 . 1.60 TN? 3 1.10 $1 GEC 1.1 
for direct coupling to video and | tun ned circuits and two broad circuits on INS oan € 3.3 H+ 4 Lal 1.20 v7 s 1.32 s 1.00 
F. stages. Shaft length. 3%” Qual controls tune sound and tos at ax Kege 8 8 ve s -90 cs 3.0 
rinal dealer’s cost on this item was | picture gt F — +5 g1 axG Vax? Va". soe 8 1.3 7 R 1.06 43) s 90 35Y4 oe 
0.00. McGee offers them to you Weight 6 Ibs. Net price, $32 re OC K8q w 1.6 oy 1.95 35z5 R 7 
new (they have never been soldered iv4 RC 1.0 79 ec 1.6 2Asgt RC 1.10 39/44 R 1.3 
r in sets) for only $14.95, less tubes. | Astatic BT-1 television booster. its 868 3 7gt Rc -9¢ 2AL 1.00 : R 1.06 
} tubes required). Shipping weight | For either 72 or 300 ohm input and out- 1u4 -00 4 48 1.0¢ 2BA7 1.20 4 KR 1.00 
> ew No. RCA-13P. less 3 6.16 | put. 7 metal cabin Weight 4 eee S € “= a He yom ae | , ; rR < 2-3 
et 14.95, two for 7.95 Ibs. Net . ° - 9 . . 
es gas RC 110 «6507 TSC 1.4 237° NU B 1:10 Soas SE 1:10 
‘ . . KS KR B . ocs 1.0 
NEW UNIVERSAL FLYBACK $3.95 sess "RE ios Seer si °§ 2 - 
3LF4 Rc 3 G7 R 1.0¢ 2SA7 1.00 oY6 Cc -* 
Why pay up to $7.50 for a Sete when McGee offers you this new 1951 soe : 3 _ “M7 6KR 1.3 2SH7 KR B 1.10 iq mw -9 
Universal flyback for only with suggested 1 furnished A sT4 re ‘4 . 8 4 2SK7 “90 mw ¢ 3.0 
newly designed unit, the 1x swee p transformer inc ,orating a ceram- su4c B ‘a 7 re % sane Rc 1.20 s Ge 1.0 
ic core, has proven versatile in application to directly viewed picture swa4 rac ‘s a re i. ssay KR ane 44 z 8 
whe from SAP4 to 20CP4 designed to cperete. at aaey levels from x4 ‘9 TT? KRC .-2 4aA4 22 7 R 1.00 
125 to 325 volts with power tubes such as 19B( 6AU5-GT, SY3at re ‘6 v7 = 2 4AFT? Be 3.3 R 3.0¢ 
or t Be :6-G, and with dé amper tubes such as 6 AS? -€ sya- re ‘7 r c +4 488 2 8 3.20 2.2 
within all oe oa Le produce adequate ween 5z4 rc ‘3 ve KR 8 . ac S$ 8 1.10 1.3 
power wi ir 1B3-GT or 1X2 rectifier at . 1.0 Ss eae is a707 KS 3.9 
hs b. / me. 6AGS 3 we KR 6 -9 1466 cc 1.10 7N7 1.9 
4 de grees swee a nt 14 kv for the 20CP4 
OR Y PICTURE TU Re. Rectangular or Round 10” 6AG7 rec 6 x4 7 1467 Rec 1.32 17Z6 CR 1.2 
Net $3.95, 3 for $11.0 Sans : Y79 Rc 1.6 14H7 Rec 1.20 9003 JAN 1.0 


McGEE HAS COMPLETE KITS FOR SCHOOLS AND CUSTOM BUILDERS 
7-TUBE FM-AM TUNER MODEL ME6-2 $14.95 


NEW MODEL 6-TUBE, 2-BAND RADIO KIT 
% AC SELF POWERED $29°5 


A FULL 2-GANG SUPERHET KIT 
% 3GANG TUNING *% A COMPLETE KIT RECEIVES 550-1600 KC PLUS 6-18 M.C. 
McGee has ready for delivery, this self powered AC, 7 tube FM and AM superhet McGee's new 1951, 6 tube; AC-DC 2 band radio kit. Receives broadcast, 550 to 


tuner kit. Build yourself a protessional looking tuner that may be connected to any 1600 k ' qi strai i “ 
- be ee — ae > : : i and short wave, 6 to 18 mc, A straight forward superhet circuit with 2 gang 
audio amplifier, Receives broadcast 550 to 1650 ke and FM 88 to 108 me. A 3 gang tuning condenser, 456 ke I.F. transformers, etc, 5” speaker illuminated slide rule 


“e< 


a! 

ew My —— 21 — -! “4 = yer = = AA dial. Everything furnished, including tubes, diagram and a photo showing view of 
quency 456 and 10.7 me). Lighted slide rule dial with metal escutcheon plate. Our underside of completely wired chassis. The chassis pan and dial parts are factory 
own lab designed and wired an original tuner using these parts. Chassis is ready production. With this kit, you can build a commercial looking and factory quality 
punched and painted. Everything furnished including tubes and diagrams. Shipping 2 band radio, housed in a streamlined plastic cabinet. Size: 13x 6% x6%". Stock 
weight 12 Ibs. Stock No. RAL-8. net price $29.95. No. ME6-2, shipping weight 10 Ibs. Net $14.95. 


SELF POWERED AC ‘ 8-TUBE 22 WATT 
Broadcast Tuner Kit. 3-Gang “Saad Wide Range Amp. 
Tuning. Complete Kit, $1295 mY Model 1x5 Kit Only $37.95 


A complete kit, including tubes (3-7E5, 

A self-powered, 3-gang superhet & 2-7F7, diagram 
tuner kit with R.F. s e. and phot os. triode circuit makes 
~ accurding for minimum harmonic distortion. In- 


(0-TUBE RADIO KIT $29.95 
3-GANG TUNING 
MIKE INPUT 
12 WATT 


top pute for radio tuner any kind of phono 
cast tuner (550 ke, pickup (crystal or G.E riable reluc- 
for use with any -. Don’t class me with tance) and either i or dynamic — HI-FI AUDIO 
ordinary tuners; this has its own power transformer, mike. Output transformer matches 8 « 
This complete kit is furnished with a diagram, photos ohm voice coil. Twin electronic tone = BASE-TREBLE * 
and tubes: | 6SH7 <n 5_converter-mixer oscil- controls, bass and treble with range selector switch for either juke oe G 
lator, 6SF7 I.F. detector, and 7Y4 rectifier. Connect box quality with heavy bass response or brilliant symphonic range. BOOST FP ep 
to any audio amplifier. Ideal for use with our 53020. The best quality amplifier — we know how to make. Has a be 
Hy or 7X5 amplifier kits. | Chassis size. »Lex4x wide range output and hea power transformer. Response 18 
- : aL xn et  e ht, 7 ie. Broadcast tuner 20.000 CPS. 8 tube J wipiode amplifier kit, complete with . B, 
i moss _Net_price. $ SOT Tor eS ee —_—_————— =| A NEW (951 ALL-PURPOSE RADIO KIT 
5-TUBE BROADCAST une Vow Owe > 95 \! ast (55 
| 10-Tube Broadcast (550 to 1700 ke) Radio Kit for cus- 
SUPERHET RADIO ‘Phono-Mike” | TLV. TUNERS $2.95 tom builders. Features 3-gang superhet circuit with 
KIT $12.95 General Instrument 12 Channel TV A.V.C., high gain IF circuit, 8” slide rule dial. 


Kit Model DE-6R. With 


Model NS-5X 5 tube Ac 
DC superheterodyne radio 
kit. Has loop antenna and 


condition, but have been removed high. Audio inputs for a crystal or dynamic mike, 
from sets. Stock No, GI-13PX. er or player Tone compensation for 
Net Price, $2.95 ea. standard crystal pick-up or General Electric variable 


Tuners, less the 3 6J6 tubes. Good | Chassis size 1212” long, 10” front to back, 612” 


2 ¢ . broadcast a- 

inated cites cene aueh ona dio, within your home, (about 75 feet) from 31-13P, same pove only new, reluctance. Push-pull 6V6 output tubes, shielded 
arcane Boggy + tht wr elnsan 800 to 1500 ke. Inputs for crystal mike or ic ss tubes. Net price, $7.95 ea. high fidelity output transformer matches 8 ohm PM 
Receives broadcast, 550 to 1650 ke. Full pi eg gy aiecoa” lat huss eee Oe kes-Tarzian 3 tube TV tuners, aker, husky power transformer, 2 tone controls for 
size dynamic speaker, matched 456 I.F.'s system, baby listener and home entertain- s GBH6, 6C4, and 6AG5 tubes. arate base and treble boost. A comptote > 
automatic volume eunteet This is a potas ment, A complete kit of parts including price, $3.95 ea. (Good con- cluding tubes (3—7E5, 6SH7, 6SF7, 2—7F7, 2—6V6, 

. ° tubes. Kit Model DE-6R. Net price. $7.95. dition, but have been in sets.) | plus rectifier), diagram and instructions. Shippi 

plete radio kit. Everything furnished, in- | DE-6RWT, . orice, right 18 It Stock No, BK-R10, Net price $29.95. 
cluding diagram, photos and tubes: 14B6, 50.58. Crystal mik 4.95 l a . ~ 5 2.08 xt Crystal mike and desk 
14Q7, 14A7, 50B5 and rectifier. Shipping | ©**™ Concealed” microphone unit, only he WRITE FOR 10” PM speaker, $6. ye ee 


~ “ ~ “ angen 7 Rh. ter and 1 thick. Specify hid dde stand, $4.95 extra. VM-406 3-speed automatic rec- 
weight 7 Ibs, Stock No, NS-5X. Net price a > 4 7 p a e 
oases mil ie when orde ring. Stock No, T-001, Net ‘lI McGEE' s NEW FLYER l ord changer, $22.95 extra. 


McGEE RADIO COMPANY #22222 2:-[200 2552 TEVUGh"Sechdnsis Env wisoun 


Post Orders, Inciude Postage 


July, 1951 7 


educed 


ubes errifically 
{2 Prices Smashed !{! 


TRT tubes undergo rigid tests before leaving the TRT plant. This guarantee of testing 
is but one assurance of quality. Rugged construction, dependable performance and 
economical service make TRT tubes more desirable. Compare performance and 
quality with any standard tube. 


V Check This Y) List For Fully Guaranteed Tubes 


Type Price Type Price | Type Price Type Price Type Price 
oz -63 SAX4 47 6BL7 1.10 6Ts 1.10 12SA7GT 68 
1AB5 1.22 SAzZ4 54 6Bj6 -76 6us5 -76 12SG7 -76 
1A6 1.22 5Y3GT 39 6BN7 1.22 | 6V6GT 76 12SK7GT -68 
1A7GT 84 5Y4G 57 6BQ6GT 1.22 6Ww4GT 68 12SL7GT 91 
1B83GT 1.01 5U4G 57 6BYS 1.01 6W6GT -76 | 12SN7GT 84 
185 1.22 5x4 -68 6C4 -63 6X4 -57 12S8Q7 57 
187GT 1.22 5z3 63 6CB6 -76 6X5 1.01 12SR7 -76 
1C5GT 84 6AC7 1.10 6CD6G 2.28 6X5GT 57 19BG6G 2.28 
THSGT -63 6AB4 76 6ES -84 | 6Y6G 91 19T8 1.10 
1L4 -76 6AG5 -91 6FSGT 63 # ##7¢5 68 25B8Q6GT 1.22 
1L6 1.01 6AK5 1.48 6F6G -63 7E6 -84 | 25AV5 1.01 
TLAG 1.01 6AL5 68 6H6GT -68 7F7 -84 | 25L6GT 63 
1L¢c5 1.01 6aQs5s -76 6j35GT 57 737 1.01 | 35A5 68 
1LC6 1.01 6AQ6 -68 6j37G 84 7Q7 -68 | 3585 -63 
TLH4 1.01 6ATO 57 6j8G 1.22 7X6 -84 | 35C5 -63 
TLNS 1.01 6AU6 -76 6K6GT 57 7Y4 -68 | 35L6GT -63 
TRS 76 6AV6 57 6L6G 1.10 7z4 -68 35w4 47 
185 68 6AX5GT -63 6L6GA 1.10 12A8GT 84 354 -68 
114 76 6B4G 1.22 684 -68 12AT6 57 35Z5GT 47 
175 91 6BA6 -68 6s8 1.01 12AT7 1.10 42 -76 
1uU4 -76 6BA7 -91 6SA7GT 68 12AU6 76 45 -76 
tus -68 6BC5 76 6SD7GT 1.10 12AU7 -91 5085 76 
1X2 1.01 6BD5GT 1.22 6SjJ7GT -63 12AV7 1.10 s50c5s 76 
2A3 1.22 6BE6 -68 6SK7GT -68 12AX7 -91 S5OL6GT -63 
3&4 1.82 OBFS 84 6SL7GT 91 12BA6 -68 5OX6 84 
3a4 84 OBF6 63 6SN7GT .84 12BA7 91 7OL7GT 1.48 
354 .76 6BG6G 1.82 6SQ7GT 57 12BE6 68 °o 54 
3v4 -76 6BH6 -76 6SR7 -68 1288 1.08 — m, ~ 


Save 5% Discount on Orders of 100 or More 
PICTURE TUBES 


Type Price Type Price 
17BP4 23.95 T6RP4 22.95 
16TP4 23.50 14BP4 17.50 
TERMS: A 25% deposit must accompany all orders—balance C. O. D. All 


shipments F. O. B. Newark warehouse. All tubes guaranteed for 90 
days. Orders under $5.00—$1.00 Handling Charge. Subject to prior 
sale. 


TELEVISION and RADIO Tuse Co. 
©. 412 HALSEY STREET NEWARK 2, NEW JERSEY 


MAGNAFILTER’S Top Sales Prove 
e CUSTOMERS DEMAND MAGNAFILTER ¢ BIGGER PROFITS FOR YOU! 


MAGNAFILTER’S a HIT with TV set owners because Made of finest quality materials...selected and fab- 
it provides easy-on-the-eyes, non-glare, distortion- _ricated to give ideal contrast in light values and 
free enlargement. The image is filtered, enlarged the greatest magnification without distortion. 
and has a third dimensional effect. MAGNAFILTER A SURE SELLER—MAGNAFILTER! 


combines brillia ith balance... complete 
full vision. apenas . — Write Today For Literature and Prices 


\ MAGNAFILTER CORPORATION, 11056 Cumpston St., North Hollywood, calif. / 
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“A ROMANCE IN 
(The Life of Charles F. Burgess) by 
Alexander McQueen. Published by The 
Instruments Publishing Company, 


RESEARCH” 


Pittsburgh. 421 pages. Price $6.00. 

While the name “Burgess” is vir- 
tually synonymous with the word “bat- 
tery,” relatively few persons know 
anything about Charles F. Burgess— 
the man behind the enterprise. 

His life was a many-faceted one, em- 
| bracing careers in teaching, research, 
and industry. In many respects his life 
paralleled those of other industrial 
| giants of his era in that his beginnings 
| were exceedingly modest, he worked 
| from boyhood, worked his way through 
| the University of Wisconsin, and later 
| was a member of the faculty of his 
alma mater for many years. 

Dr. Burgess established his laborato- 
ries in 1910 and later founded the Bur- 
gess Battery Company to manufacture 
the dry battery to which he was devot- 
|ing much of his time and energy. 

This biography is a painstaking and 
detailed chronology of “C.F.’s” life 
from boyhood to his death in 1945. This 
volume, written about a contemporary 
of Dr. Lee de Forest, adds another 

| chapter to the history of radio as told 
through the lives of its pioneers. 
of * * 


“TELEVISION PROGRAMMING 
AND PRODUCTION” by Richard 
Hubbell. Published by Rinehart & 
Company, Inc., New York. 234 pages. 
Second Edition. 

This second edition of Mr. Hubbell’s 
book is an even more valuable contri- 
bution to the art of television than the 
original edition which appeared in 
1945. Since the appearance of the first 
edition many new and specialized tech- 
niques have been developed by those 
responsible for the material which ap- 
pears on the video screen, and Mr. 
Hubbell’s book provides the tools for 
successful programming. 

The book is divided into seven parts, 
dealing with the nature of television, 
the camera, video technique and theo- 
ry, the audio, TV programming in 
Europe, and going on the air, in addi- 
tion to an over-all picture of television 
as an educational and entertainment 
medium. 

The text material, which reads like 
a novel, is lavishly illustrated by pho- 
tographs of actual telecasts which 
show behind-the-scenes production 
problems as well as the picture that is 
transmitted over the air. 

This handbook richly deserves the 
reputation it has gained as the “bible” 
of television programming and produc- 
| tion. 


- * * 
| WV ACUUM-TUBE VOLTMETERS” 
by John F. Rider. Published by John 
| F.. Rider Publisher, Inc., New York. 413 
pages. Price $4.50. Second edition. 
This volume which deals exclusively 
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with a single piece of test equipment 
is, we believe, unique in the radio field. 
The widespread use of the v.t.v.m. in 
servicing not only makes this book 
practical but necessary. 

In this second edition of a book origi- 
nally published in 1941, the author and 
his revisor, Alfred W. Barber, have 
presented complete circuit details on 
virtually all commercial v.t.v.m.’s cur- 
rently available, presented a detailed 
analysis of the circuits, covered the 
design of such instruments, and pro- 
vided full information on how such 
test instruments are to be used and 
maintained. 

One section, of particular value to 
technicians, covers the step-by-step 
procedures to be followed in using the 
v.t.v.m. for the basic measurement of 
inductance, resistance, capacitance, 
r.f., a.f., and d.c. voltages and currents. 

Details are given on all types of 
v.t.v.m.’s including diode, triode, rec- 
tifier-amplifier, tuned, amplifier-recti- 
fier, and slide back. 

An extensive bibliography covering 


over 200 references completes this 
text. The book is suitable for home- 
study, as a text book in technical 


schools, or as a reference work for en- 
gineering libraries. 

: * ok 
“TRANSFORMERS — THEIR 
PRINCIPLES AND DESIGN FOR 
LIGHT ELECTRICAL ENGI- 
NEERS” by F. C. Connelly. Published 
by Sir Isaac Pitman & Sons, Ltd., Lon- 
don. 483 pages. Price 35/-. 

This is a thoroughly practical hand- 
book for the engineer whose job en- 
tails the designing of transformers for 
radio communications, r.f. heating, 
electronics, portable machine tools, 
electromedical equipment, illumina- 
tion, and measuring equipment. 

While the author has assumed that 
those using this text will be familiar 
with the basic principles of electricity 
and magnetism, and have a working 
knowledge of calculus and the “j’” op- 
erator, the material as presented is 
fundamental and those with no pre- 
vious experience in designing trans- 
formers should find this book useful 
and instructive. 

There are twenty-four chapters 
dealing with the fundamental princi- 
ples; the magnetic properties of iron 
and steel; theory; losses, efficiency, 
and regulation; constructional details; 
temperature rise; designing small 
power transformers; magnetic leak- 
age; tappings and tap changing; core 
excitation; transients; three-phase 
transformers; transformers supplying 
rectifiers; high voltage transformers; 
autotransformers;  variable-ratio 
units; transformers depending on mag- 
netic saturation; vibrator transform- 
ers; instrument units; audio frequency 
types; output transformers; inter-tube 
transformers; transformers for tele- 
vision receivers; and design data. 

Design engineers will certainly want 
to investigate this new work as much 
of the information contained in this 
volume is applicable to their everyday 
tasks. —30- 


July, 1951 


STAY TUNED If! 


Theresa oa HEWS Program 
from the TELETOWER! 


Teletower always has...does...and 
wy, always will... place “high priority’’ upon 
development engineering. It was constant 
design study that pushed Teletower to top 
position in sales. Continuing design study 
will keep it ‘“‘the tower in your future’. 


Penn’s newest development is a “‘revolu- 
tion’ —a new self-supporting tower that 
carries two hundred and fifty pounds of 
head-load without using a single strand of 
guy wire! You'll be hearing plenty more 
about this one soon... from Penn... from 
dealers .. . from set owners. 

Watch this publication for our advertising 

. . and watch your mail for timely messages 

from Teletower. 


STAY TUNED IN... 
WITH TELETOWERS! 


A FEW DEVELOPMENT ENGINEERING 
ACHIEVEMENTS OF JUST ONE YEAR! 


Pole Base Mount. 
Durable aluminum 
base with adjust- 
able socket to 
accommodate 1” 
O.D. tubing to 2” 
pipe. Competi- 
tively priced. 


Universal 
git Motor 

ii Mount. 
Easy to 
Com" adapt to all 
’ “ antenna 
rotors. 


Built-In 
Base per- 
mits raising 
tower on 
slope after 
base is fas- 
tened toroof. 


elefawerAs 
hriflowers 


enna-Maat 
Hardware 


MFG. CORP., LANCASTER, PA. 


PENN BOILER & BURNER 
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TO SAVE MONEY — ORDER FROM OLSON RADIO 


V-M 3-SPEED RECORD PLAYER 


100°% putomatic in, rs eration. 
Plays 3314, 45 and 7 R.P.M, rec- 


All standard types. Most popular sizes. 
tube with cardboard insulating sleev 


TUBULAR ELECTROLYTICS 


Aluminum 
Olson z 


ords, Load capacity by twelve 10” > . re 
or te 12” 314 or 78 R.P.M.); 6 ey ee ee 20 At ett hnny-on-the-Spot and he got a bargain—you 
{O° ‘and 12 3319) oF a ‘as uae P40. ete. Delivers 3 volts output. teed bay i cetamaa unconditionally guaran- 
spe . in ~ — rand new, fresh stock, Order plent —s _— 
 — tone arm can be held at pty A during this sale. a 20 MFD. 40 MFD. 150 Vv 50-30 MFD. 
ont Somege to mechanism. Shuts off , cae CB, se reeeeeees $1.79 STOCK 2" 2 ots STOCK NO. C-629 STOCK NO. eso 
after last record. Size 14¥e x1 3%4 ox WOES 0! é 
$ 534” above and 21%” below plate. 115 | ea... . eee $1.59 25c 27c 49c 
volts AC, 60 cycles. Includes turn -over 
$2. cartridge and dual ‘needles. Reg. List HIGH OUTPUT CARTRIDGE 
ice € le Stator to above but will deliver 9 
Olson’s Price, each ‘olts. Can be used on all speed , =. 8 MFD. 450 Vv 20 MFD. 450 Vv 40 MFD. 450 V 
With GE triple-play 33. 45, and 78 RPM. STOCK NO. C-631 STOCK NO. C-632 STOCK NO. C-633 


r > 
dual needles. Re XC-47, Single, ea. ........ - $2.19 


tridge and 
$51.50. Model 950 os. 
Olson's Price, Each. . coer seesesccese | i. 


iets of 10, $1.99 33c 40c ~ 45 


c 


interference filtering. 


THE ONLY UNIVERSAL ONE-PIECE in "90% auto sets. Si ace a 
AUTO RADIO FOR ALL CARS Replaces Motorola, Chrysier and any standard’ 4 prong 


A brand new Philco 6-tube super-het auto set with 30% Radi +g 2 © eer — pe 
more undistorted sound output for rich, clear-voiced volume Price $4.90. ° 
and greater range. New 3-gang permeability tuner. Built-in Single, Each ....... eee rcesccsosces 


New streamlined design, with slide-rule dial encased in 
gleaming chrome finish to harmonize with modern cars. 
Rugged, compact steel case finished in dark blue hammer- 
type lacquer, has sloping front—neat, attractive, space- 
saving—out of passengers’ way. Installed 
Model CR-501 in a few minutes beneath the instrument 
panel of the car. Controls are easy to 
reach and tune .. . yet set is out of the 


$ y and virtually out of sight like a buiit- 
in part of the car. Complete with tubes, 

mounting bracket, generator condenser 

and distributor suppressor. Size: 534"x 


CAR 
OLD OR NEW OLSON'S GREAT VALUE! 534"x7%4". Shpg. wt. 20 Ibs. ; 


AUTO RADIO ANTENNAS 


ausTenese BRASS TRIPLE CHROME 
ING! P —D 
INSTANTLY eae 4 ateanity 
ADJUSTED! INSULATORS! 

DURABLE TOP cown MOUNT ( ~ 
— COWL MOUNT 3 section; extends t _— 
3 5 apetion: « xtends to a , ovat ; Inctudes a 

cludes low ow loss lead-in ca- ~— 

io lead-in cable. ble GENERATOR 


oe sf} esas |S 


ENSERS 


Lots fe 
of 10, cach. 206 


Variable Reluctance Car- Exact Replacement GE Needles BUY ALL YOUR RE- | 


RPX-040 tridge “syns Removable CORDING » NEEDS 


USED IN No serv RO LSON 
949 & gular price is $9.95 on ALL GE N-32 ice shop. 
) this Phono € artridge with VARIA- N-33 large or 
removable 3 mil Stylus § BLE RE- small TAPE 
CH for 78 RPM discs. Stylus Luc- should 
pressure 34 oz. TANCE be with- » 
ae ‘ CAR. stock of these 4 ors pecans rt 
- RI ape. equency response, 
Sasa 12” CO-AXIAL rep Iiaree" types 50. to 8000 cycles. at 
Tie” second. 
design. below ll takef; 2? 
Respence (7 SPEAKER ¢ all General Ele Sorsaly costed . with 
ric Variable Reluctance oxide. vailable in 
40 to 4 Phono Ca ges.pDase Pp slastic 
17,500 A 95 Eq i, ipped | Which is — ng Order 
G your recording aoe e fr 
cps vty & gh.: J Olson. Get the best for 
ae ti 9s. 100° guaranteed. Beautifully J '€ss- 
ck i, Order me of each—be 
for t h is profitable needle replacement PAPER BASE 
S-160 business. For Olson's 
Stock Cartridge 7 Your | Stock Price, 


Months of re- No. Size ea. 

5 X-203 14”"x 600 ft.$1.35 
M-205 14°x1200 ft. 2.10 
PLASTIC BASE 


M-204 14”x 600 ft.$2.10 
1 X-206 14”x1200 ft. 3.30 
ren 


No. GE Type oO. 
N-32 RPJ-OO1 RPX-040 
WN-33_ RPJ-005_ RPX-040 _ 
W-34 RPS-0O10 ~RPX-050 


DUAL 


orson's BIG Shoes. 


Nationally fa- 
mous make. 
Smart New De- 
sign, easy to 


Westinghouse, 
Tung 


wi = ©) PANEL LAMPS 


GE, and 


Sol bayonet — 
lamps. 100 of a type 


Price 
per 100 


, the box 
’ hold. Used in ai 
Olson s many tape, wire Stock Type 
A29 and dise re- No. No, 
corders. Can be x-161 47 
$29 secon BX KA7$ 34 
__ mt M-7i fiers, . . ahaa : 
STeet re- 4 
CORDING 
WIRE 


eel * 31.98 CAB 
oF v3 


ARGAIN 


2 
8 


———> 


{ 


a5 


* size ae Ibs. Each 
$1.69 
1.79 


3:23 2 


and this f part 


F l Reg. List 
Price” $18.38 
AS-36 
GRINDER We have a limited ant 


OLSON'S 
NEW AKRAD KIT 
—WITH 
4-DRAWER 
STEEL 


INET 
EE 


95 


NOW! ~~ delivers the yt t ity of Ol- 
be otes 3.39 son Akrad ‘‘Super Sealed’ by-pass 
tweeter which ‘ built into the cen- 3.39 condensers available in 4 drawer 
r of the er is driven by a 2.15 oz 3.49 TL-3 steel cabinets, size 614x554x81s 
5 on and delivers the treble .95 ; sé $ Drawers have compartments Con- 
The high pass filter is built into the 6.95 ad 7 each ae ae ene Eve See 
speaker and the entire combination gives Genuine Because of the shortage of “ a sory ice even in we 
you tone you never dreamed possible. There Alnico 5 PM g s i Alnico 5 Every service “shop | needs one of these handy tools You yet he 4 drawer steel cabir et 
are only two wires to connect Speakers i a these made ild, famous * manufs acturer of pre- and the following 42 Olson Akrad 
and the speaker is r speakers will n our cision ‘erinders. egular nationally ad- “Super Sealed”’ by-pass condensers. 
coil impedance stock is gone. Protect yourss! —Order now vertis $19.7 The set sts of 
high quality speaker should not be +-Order enough. These speakers are made — speed, air cooled Qty. Cap. Volts | Qty. Volts 
eo - y ionally famous manufact and sorted ~ heels, 1 circular saw 2 .0o1 600 | 10 600 
confuse d with inferior makeshift units. Ol- ar ranteed to give 100% satisfaction. Soto ned steel v 1 buffing brush. 1 2 .002 600 | 10 600 
son these speakers on an ironclad Frequency respo! is excellent. All stone and a natural finish wood case size 10 x 2 005 600 2 .005 1600 
money-back guarantee if you are not 100% speakers have ohm voice coils except 3” to house | the grinder. Shipped in orig My pH ie o1 600 2 008 1600 
satisned, Order today. Shpg. wt. 8 Ibs. 12” which are 6- 8 ohm, tory seale artons 5 -02 600 2 O01 1600 
TV i 
OLSON HAS ONLY THE BEST IN TV TV ANTENNAS | 1¢ you install TV. Antenna 
Olso s yo a 
SPRAGUE TV DEFLECTION YOKE XQ vantage of this terrific Ante 
FILTERS Deflection Yoke for use with LOBP4, Here is a real bargain a i High gain Stacked 
20-10-10-10 > _ 12LP4, 16AP4_ and all similar kine- for TV installation men, rray with high fre- 
MFD—450 V scopes, same RCA 205D1 WT. 22. Genuine Conical TV An- _- stubs Ideal for 
This is it. A ’ T-84. Ea. $2.79. Lots of 3, ea. $2.29 tennas scientifically designed to } Z Reception 
four - section b oe Deflection Yoke for use with kine- give optimum reception. Highest HH Sturdily constructed, ele ments 
wist - Prong neepee requiring 70 degree magnetic ade aluminum tubir is used. are aluminum. Easily m- 
yon eee con- | deflection - actgnanies ; it ae wh" P4, mplete with antenna members, Po bled 
denser hat wi op- 16RP4. ierrs. ot P4 and roun 6G iT. 22 oflector elements. cross arm and cross arm brackets, 
erate up to tempera- T-93, fet G3.68. Lote Of BS, CBee cc cccccsces $2.99 oy Ss and 2300 ohm twin-lead line. Take any net e Terrific Value! 
te ide 4 nF a WW size masts up to 13g” O.D. Packed in factory sealed _ conical — pgs ag. ome 
sets, amplifiers and Hi-Voltage Flyback output eartons of 6 Antennas bs a box “| matching Q bar: > nast. yi € 
Hic wi ith- transformer for 10” & 12” SOLD ar IN BOXES oF 6 ANTENNAS ie pA — os " 
s — : Bvevides OKV. Au-62. 83 Carton of 6, 98 i says and 3 pairs of Q bars. 
Same as RCA 21 Att. WT. 42D 1ots wt, 25 Ibs.. 122 Sold Only in Boxes of 3 Antennas 
Lote of T-82. Olson's Price each 
99c @ach OMly .... cece ce es SROO) cee _—___—_—— ¥ -66. $ 66 Carton $25 98 
POPULAR TV COMPONENTS n lots of 3, “ ay ° 


ea. 
v ALLIANCE TENNA ROT mR: These parts are made by famous neat meine } — ch . Weight 25 


The Alliance Tenna-Rotor s. A luce A nt — possi 

° oe Alnico 5 magnet mater w 

> possible for you to | ponents at far less than wholesa 
r€ Z 


ock up now, t shown 


air par 
ch is practically impossible to .. , Get your I of these sc 
e. 


here uses 
arce com- 


your 


T-90 Special. While 
they last, each. 


. clearer “pic ~ 
tator unit is fully 
- s moisture-proof housing, 
lubric . 
nless steel. Works in any weather’ Guaran 


power than the straight 
heavy Alnico 5 magnet thereby 
constant focus. This oe us coil used 

sets including neral Electric, 


maatntaining a more | jation in the low volta 
in scores of 


EM-PM FOCUS COIL FOCALIZER 


they last, each... . 


ne $998 T-89 Special. While 


The ro. | Latest style combination EM- teed zee "requiring less | Genuine focalizers, also known as focus 
2M Us 


very Provides sharp focus relatively independer 


Stromberg- tions necessary. Widely used in many 19° 


» power supply. No connec- 
50 models. 


Ss 
198 


magnets 
it of regu- 


Jnderwriters’ es es. Can be used on all masts —- Itilize >avY , 5 arne 
aN : >. . . antenna, For heavier antennas ee. sat r ae and a. _ my Re seed Utilizes heavy duty Alnico 5 magnet. 
rus ng Br et shown below, erates on 5 V, 7 : > - 
ry AC 30 watts, Re es clockwise or counter-clockwise full 360° at value. Buy now and save. Because of the shortage 
1 RPM. Available in 3 models. " . of Cobalt these will not be available after our pres- ALL AMERICAN TUBE KIT 
AU-15. MODEL ATR. Tenna-Rotor with control box which shows end of ent stock is gone. ” sail f > 1 Senare 
360° rotation by means of an ie lamp on control box. 2 3 5 most popular tubes, 1 each of the following: 
Does not show direction of antenna. ch . 1ON TRAP 12SA7—12SK7—12SQ7—35Z5—SOL6. Made by Ray- 
Au-1 MODEL Di Tenna-Rotor with ‘controi box which em- 26 theon, Ken-Rad, Sylvania, etc. 100% guaranteed. 
pore : an eon dial eoma Sires tion antenna is beamed, ea. . i $3. 99 
2 ° enna-Rotor with automatic control box u set 246 Ci 5 >s 
the 8... for direction desired and antenna turns to that ai oa ® ; T-91 Special. While € ED BES BUR sano cas uns ss 028 
rection and stops automatically. Each. $26. 43 weg DY they last, each. 
4 CONDUCTOR CABLE THRUST BEARING BRACKET Well made ion trap with two powerful 5 | 300-Ohm Lead- ~— 33 Big rade, low | 
’ use with any above Alliance magnets. Exceptionally —* made. ., *- tions. Ship. wt. 3 Ib 
For use with all Alliance Tenna- | Tenna-Rotors where extremely heavy | keeps trap firmly against kinescope neck. Because | (am W-68, 100 ft. coil 
Rotors. 00 antenna is to be used. Supports up of the shortage of Cobalt these will not be available Ea., Lots * ? ¥ 
W-62, 100 ft. Coil. ea... . to 200 Ibs. AU-13, each ....$2.9 after our present stock is gone. of 10 Fach ........$4.00 


OUSON, 


—S= 
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HOW MANY OF THESE BARGAINS DO YOU NEED? 


AMAZING RECORD PLAYER DEAL 3-SPEED RECORD PLAYER 


*AT LESS THAN THE | *AT LESS THAN THE COST 
COST OF THE PARTS OF THE PARTS 


$192 ]Q°7 “ae” 


Model RA-56 
‘ While they lest Olson offers these high 
Olson's quality 3-spe record players at less 
than the cost of building one. The play 
ers were made for a nationally famous 
store and Olson was able to get one thou 
sand to move at this fantastically low 


Here is a once-a-year special. In 
this deal you get a nationally fa- 
mous 78 RPM Re d Player and 
$10.00 worth of genuine RCA Vic- 


price, 
tor non-breakable children’s rec- 
ords. You couldn't buy the parts *Look what the parts would cost 
. alone at this price. if bought separately even at our 
And best of all—this is not a kit. The raph comes SPECIAL SALE PRICE 
t u completely assembled and fac sted. o eas 
Seeiieineamen” erartn No mistakes, Just plug in—put on *Look what the parts would cost 3 Speed Motor........ 
the RCA non-bre rds which you get with the if bought separately even at our Remember, this 3 Speed Phono Arm 
outfit and = r t ‘ The am- SPECIAL SALE PRICE. is not a kit, but a com Osmium Tipped Need] 
« ’ . Motor is aa 
q Aitian > the fi arm is made by 78 RPM Motor........ ---$ 3.79 pletely assembled 3-speed record player oe Tet began + 
Asta c lition you get a Phono arm and cartridge... 2.99 with built-in 2 tube amplifier and et of Tubes for Amplifier 2 li) 
complete set of RCA Victor F 1-breg c ’ Amplifier 3.98 speaker, housed in a ‘ PM — ee cccceces Hd) 
Records which include such favorites appy Sy > - i fies ‘ Output Tran form : cccee -69 
Humburg.’", “The 500 Hats of Batholomew Cubbins,”” | Set of tubes for amplifier... 1.89 ing case. Plays all 35% As a i 
**Rapunz ‘Aladdin and His Lamp,"’ ete. Dises are PM Speaker - 1.69 Rhi’M records up to 12” diameter. Mo- Y pepesbeedneats oe 2 
enc —y in beautifully colored albums giving each story Output Transformer ....... 69 tors are made by Alliance and the “ Cord ....++. see a 
so that the child can follow the recording. ‘ AC Cord ee finely balanced low pressure tone arms Portable Case with Cover. 5.49 
e cabinet is decorated with gay circus figures an¢ Me ae 2 : < pe Ty 
the volume can be easily regulated by the full ge Decorated Case ......-+-++ 4.99 are _ Supplied vw. A hatte, Shure .- DIE on csensctcesence $26.11 
valume control, Operates on 115 volts AC, Shpg. wt. Set of RCA Victor Non- Electro- Voice. avery phonograph is ~ - 
15_ Ibs. Breakable Records....... 10.00 100% guaranteed, Original factory-sealed carton. Operates on 115 volts At 
‘Don't delay, order several new. Pry getse te a 0.31 Shpg. wt. 15 Ibs. Don’t delay, order several now, The price is low enough so 
enoug so it Taos to order even for e parts containec ny. © p rt nmtain 
NO MORE WHEN THESE ARE GONE = oe © ee ‘NO MORE WHEN THESE ARE GONE 
ALLIANCE} RCA “FIRE GLOW” FLUORESCENT SIGN — a PHONO 
TV : —— ece | AMPLIFIER 
eat : 0! ‘ 
—— ‘g* SPECIAL : : Basic RA-19 
2F-9: F 3 
BOOSTER —_ we - : ? 
Bigger, brighter, and whiter. The new RCA Fire a 
Booster of- Glow has high daytime visibility and i my J . 
jooster Of | tuminous white glow at night. The plastic fa . 89 7 
a s three-dimensional, cased in steel. Sign stands on = . oF Y 
ronic rubber protectors, or can be hung from ceiling o build an w 
tures tn design for with chain supplied, 110 Volt, 60-cycle AC oper- | DC set or portable: RIM DRIVE PHONO MOTORS 
mum reception in fringe TV | ation. Complete with fluorescent lamp. Shpg. wt. Parts Reg. List Price | Real bargains. Self-starting; com-] Connect to a al or speaker or 
areas Gives the signal a 15 Ibs 26%4” long. 834” high. BOE spacesvever $0.95 | plete with turntable. All parts in- just the thing a portable Uses: 
real boost One control for — R. Fc ceceee 1.10] cluded. Shpg. wt. 4 Ibs. 128Q7, 50L6, 35Z5 tubes. 2 con- 
ra 3 SPEED PICK-UP ARM] I.F. gvenatonner (456_KC M-S2, 78 rpm for $3 79 trols: “on /oft volume and = tone. 
all ery carey Automat - Cc prirtée e flips by means ih «hath >» 60 115 volts AC. ois a eat al . 7°x314"x2”. Shpg. wt. 2 Ibs. 
switch turns Booster on with of a lever. Equipped OS ePrerer 1.60 w 3- ‘331 ; y 
a. en. oe. ¥ ee PICKUP ARM with dual cartridge, one | Oscillator Coil’: / 22 _:75 | M-63- S-speed, 33%, $5.99) 20>": J 
With crystal cartridge. | side plays 1s and 15 | List Price of Set. 6-00 45 and 78 rpm Terrrrr SET. - 
$ 97 Plays all 78 RPM rec- and other 78 RPM. Dou- Use any 365 mfd variabl SEND U 
RA-62 ords. ble needle included for tuning. Covers 5: 35. FREE ° 
ceccce M-S8 Each $2.99 | M-64 Each $4.95 | igo5 TELEVISION B. 
OES A I 
4 Drawer ’ ’ 
micRoPHONE |1T’S EASY TO ORDER FROM OLSON’S 
Steel Cabinet High output crys- 
< . tal mike for PA How to order: Order directly from this ad. For convenience use this order blank, 
with OLSON Ss " — rrr. ~ Fill in columns below with quantity desired, stock number, description and price. 
a ge tle tees You may send remittance with order (include enough for postage or parcel post 
Gigantic AKRAD and 7’ shield. shipment), or if you prefer SEND NO MONEY. Olson will ship C.0.D. and you may 
CONDENSER KIT od ble pay mail or expressman for merchandise and postage. 
wt.—5 
oe * § 95 ach MONEY BACK GUARANTEE: Everything you order from Please 
5-20 ° Olson is guaranteed as advertised. If you are not more Minimum 
same " 
You get $45.20, (list) but with on-off switch then satisfied, you may vatere nm merchandise for cash refund. Order $3.00 
worth of ad”’ con- — into —————— — oe ~ 
Soneste fy “cabinet, handle. ......+. . 
we ourrur © sTOC PRICE 
“ K 
- . 
Electrolytic Condensers may 
- 


List 
Qty. Cap. Volts ea Total ¢ i 
2 WwW 25 $75 $1.50 
23 2% 85 170 
150 95 4.75 Most popular § 


5.50 transformer _ in use today. 
20-20 150 130 5.20] Matches OL6, 3516, 
8 450 5 4.75 | 25L6. ete. “Primary 2000 


Sec ae matches 


er anun 
= 
&3 
~ 
oo 
—) 
— 
- 
i) 


16 450 135 5.40] Ohms, S 


any ohm oice coil 
69 Total List Value $45.20 speake r. Re —~ my list price 
is $1.75. Size 15%”x 
114”. Shpg. wt. 1 Ib. 
HOOK-UP WIRE KIT T-B3 2.0% ecccesecs -O9C 


How can we give you so BATTERY ELIMINATOR 


much high grade wire for 

so little? Olson bought all 

the wire in sight and is 
e t 


plastic and rubber insula- 
tion; solid and stranded 
copper, Shpg. w 3 Ibs 


Converts portable battery 


sets to all-electric At 
ond- t 


Will give years of de 
FP CONDENSER KIT able, trouble-free ser 
Supplies 1.4 volts 
Assortment of 15 popular and 90 volts ‘‘B’ 
FP condensers, double and | for 4 to 6 tube sets. 


triple sections. A ‘apacities 3 MFD 450 VOLT 


from 10 mfd to 50 mfd 


from 25 to 450 volts. Shpg CONDENSERS 


wt, 3 Ibs, Kit of SO 


10-WATT RESISTOR KIT | eve » 


minum “tubular type with 
RK-2 All wire wound resistors, cardboard insulating 
1,000,000 


TOTAL 


10 watt, fully insulated. aeeve.. Over 
95 Long leads. You get 20 ay > 5 ; 
resistors ranging from 25 


ohms to 25,000 ohms. 


CLEVELAND, OHIO CHICAGO, ILLINOIS 
2020 Euciid Ave. 623 W. Randolph Street. 


Cc. 
If you live in or near If you live in or near yr Cons... 280 Vand 1600 
~ 2 28 * o 
Cleveland visit our store, Chicago visit our store, MFD. jox contains 
get these and many more get these and many more Lis’ 


bargains, bargains. $6.5 % + Reg. paren gcity ZONEWSTATE 


As-40 
MAIL ORDERS SHOULD BE SENT TO AKRON, OHIO. | Only .......... $1.99 RN753 


e 73. Mill St., Akron 8, Ohio 


ADD 
J Aovress POSTAGE] 


TOTAL 
AMOUNT 


duly, 


75 


ohms. 21. 


DUMONT 4-CIRCUIT INPUTUNER 

reception, as well as 13 TV 
channels. Fits into dual channel IF system Type 630 
receivers without alteration. 
on high channels, 
5 mes. sound center IF. Con- 
Complete with TUBES 
and KNOBS drastically reduced to.... 


Featuring FM 


noise, input impedance 300 


tinuous tuning. 


Higher gain 2-1 ratio 


$1995 


SIGMA PLATE RELAY—8000 ohms DC resistance 


SPDT. wlaracel mee 


6-VOLT DPDT RELAY—Automatic electric, No. R22, 18 ohms De. wens Keer $2.95 


SUPREME MODEL 542 


MULTIMETER 
SCALES: 

DC MIL ranges 
0/0.3/6 30 
DC VOLT 
ranges 06 
150 3300/1500 


OHM ranges 0/20000 


200000 2 meg 


AC VOLT ranges 0'6 


600 


OUTPUT ranges 0/6 


600 


DECIBEL 
24 > 


rar 
22 at 38 


Less Leads and Battery 
fakelite Moulded Case. 


20000/ 


30/150 


30/150 


Made Specifically for VTVM 
+8 
+50 5 SCALES: ohms, DC 
volts, Kilovolts, AC $|7” 
volts. 


ee 


METERS 


TRIPLETT MILLIAMETER—Model 
3” square, 


SIMPSON 2 
8 amps RF, 


WESTON Model 507, Thermocouple 0 to 
Petes eenackiucshunenesie $3.95 


WESTON MODEL 731, 0 to 5 amps., DC 


4 amps. 


white face, 
WESTON 
white fe 


Model 731, 0 to 1 amp DC, 
e, 3” eee ee ee $5.95 


12” 0-200 MICROAMP METER 


} P } 327A, 
f SF OS eee $3. 95 
1,” Round RF Ammeter, 0 t« 
Type 18-89. ’ $3.49 


3” square sas $5.95 


SPEAKERS 
RCA 12” SPEAKER—=3.2-ohm v.c. Alnico 
VY MOSER cece ccccererecseses 
MAGNAVOX 12”—s-ohm v.c. Alnico V 
magnet, 12-watt output ......... 


QUAM-NICHOLS 7 


V magnet. Excellent response... .ea. 


ea. $4.95 


ea. $5.95 
3.2-ohm v.c. Alnico 


HEAD SETS 
Low impedance, lightweight, Type 
TH37, complete with headband, plug, 
etc. 


Pe TO secsccessadeau $2.95 


PIONEER GEN-E-MOTOR 


Type E-3: 


mils 


gs ia VDC @ 8 amps 
Dc. Outpr ) \ ¢ 120 mils 
SP-125: Input 28 VDC @ 2.2 3 
DC. Output 270 V @ 12 mils 
DS-125: Input 2k VDC @ 1.2 3 
m4 Output 260 V @ Go mils... 
Type DA-IA: Input 28 VDC @ 
amps D¢ Output 220V 


Carter Dynamotor 
$14.95 Stock No. 4037AS 
DC input 6VDC; output 400 
$6.95 \ 5 mils DC. Perfect 
$4.95 | in ‘Gene or heat 
BRAND NEW 
$5.95 | Gur rice |... $34.95 


76 Vesey St., 


Phone WOrth 4-3270 
ACORN ELECTRONICS CORP. 


Dept. N-7, New York 7, N. Y. 


TERMS: 20% cash with order, balance C.0.D. un- 


tions beyond our control, prices are subject to 
change. 


rated. all Prices F.0.B8. our warehouse in 
c Minimum order $5. NOTE: Due to condi- 


IF YOU BUY ON SPECIFICATIONS 


and tops in value, you'll buy the 


TWIN-TRAX* TAPE RECORDER 


“Choice of Engineers Everywhere"’ 


Compare the guaranteed specifications 
of a Twin-Trax Tape Recorder with any 
other recorder in any price class. You'll 
find that Twin-Trax gives you more fea- 
tures, better all-around performance and 


more value for your money. 


Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today. 


*Trademark Reg. 


AMPLIFIER CORP. of AMERICA 


398 Broadway 


New York 13, N. Y 


| GAMERMAN ane 


WHOLESALE ) 
PHOTO SUPPLIES 


KODAK @ ANSCO e GRAFLEX e Others 
Radio Service Shops Coast to Coast 
Increase Profits with Photo Supplies 


You can add big photo equipment sales to your 
gross almost over night. Gamerman’s fast whole- 
sale service on any quantity, low inventory in- 
vestment, and low space requirements make it 
easy to capitalize on photo equipment sales. 
WRITE FOR CATALOG AND DETAILS NOW. 


DEPT. R 


RASIOPAK 


THE MOBILE 
RADIOTELEPHONE 


KAAR ENGINEERING CO. 
PALO ALTO~- CALIFORNIA 


| Radioe-Controlled Boat | 
(Continued from page 53) | 


be more economical at this point. Since 
Raytheon recommends that the plate 
current be kept as low as possible and 
should never exceed the maximum 
rating of 1.5 ma., a milliammeter is 
very desirable when making initial ad- 
justments of the thyratron circuit. The 
plate current is controlled with the 
potentiometer, R;. In operation the 
current flowing in the plate circuit of 
the thyratron places a negative charge 
on the grid of the amplifying tube, 
1Q5GT, and reduces the plate current 
of that tube to practically zero. When 
a signal is received the plate current 
of the thyratron drops, the negative 
bias on the 1Q5GT is removed and its 
plate current rises to several milli- 
amperes, which operates the sensitive 
relay. The receiver is mounted in a 
metal chassis, 112” x 4” x5”. The boat 
antenna consists of two strands of wire 
about four feet long, strung between 
the flag mast and the stern. Although 
both the RK61 and RK62 have been 
tried with equal success, the author 
prefers the older, more rugged type 
RK62, to the newer sub-miniature ver- 
sion RK61, but perhaps the preference 
was influenced by the fact that a num- 
ber of the older tubes were obtained 
on the surplus market. 

The transmitter circuit is shown in 
Fig. 13, and consists of a 6AQ5 tube, 
working as a crystal oscillator and 
doubler into an 807 tube, serving as 
doubler and amplifier. At first glance 
this may seem like excessive powel 
for an installation of this sort, but 
after having seen in the past several 
model planes getting beyond the range 
of their transmitters and crashing, the 
author is convinced that adequate 
power is essential for the successful 
operation of any and all radio-con- 
trolled models. The transmitter is 
mounted on a metal chassis, 2” x 5” x 
6”. The cathode coil and tuning con- 
denser, L, and C,, are mounted under- 
neath the chassis, near the 6AQ5 tube. 
The crystal has a frequency of 13,050 
ke. and is mounted next to the 6AQ5 
tube. This particular frequency makes 
the output frequency 52,200 ke., which 
is approximately the center of the six 
meter band. The 807 tube is mounted 
in the center of the chassis and is 
partly shielded to insure stable opera- 
tion. The plate coil of the 6AQ5 tube, 
L:, is mounted to the left of the 807 
tube, as viewed from the rear of the 
transmitter, with the plate tuning con- 
denser, C,, mounted directly below the 
plate coil. The final tank coil, L;, the 
antenna coil, L,, and the final tank 
tuning condenser, C,, are mounted on 
a Masonite panel directly in front of 
the 807 tube. A short piece of coaxial 
cable connects the antenna coil to the 
antenna. A dial light, PL:, serves as a 
protective fuse for the crystal and also 
as a resonance indicator for the tuned 
circuit, C, and L;. This dial light is 
mounted underneath the chassis so 
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* TO A MAN 


INTERESTED 


IN * 


A Better Paying Job in Television 


QUEs TIONs. 


S ex ° 
e 
Pp rience than Your 


an 
d small Salaries? 


e DO Yoy 


If your answer is YES to most of these questions, CREI’S Home 
Study Course can help you get a BETTER JOB in Television 


, pase YOU DO to keep yourself abreast of new 
developments is what counts toward advancement 
in television. Obviously, everyone cannot qualify. Those 
who do are well rewarded. The television industry offers 
almost unlimited opportunity to trained engineers and 
technicians. CREI training helps all levels, from novice 
to experienced engineer, because its specialized individual 
instruction brings out the best in a man and takes him 
as far as his own aptitude and effort will let him go. 


CREI is an accredited technical institute founded in 
1927. Its home study graduates fill important jobs 
throughout the radio, television and electronics indus- 
firms—RCA Victor, Pan 
American Airways, United Air Lines, to name only a 
few—have used or are now using CREI group training 


tries. Leading industrial 


THE THREE BASIC CREI COURSES: 
* erry RADIO ENGINEERING 
u ental cour. 7 i 
* PRACTICAL TELEVISION ENGINEERING 
* Specialized training for professional radiomen 
TELEVISION AND FM SERVICING 


Streamlined course for men in “top-third’ of field 


ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredited Technical Institute Founded in 1927 
Dept. 117C, 16th & Park Rd, N. W. Washington 10, D. C. 
Branch Office: San Francisce (2) 760 Market St. 


July, 1951 


programs. Industry welcomes CREI grads—CREI train- 
ing is recognized as a respected reference. 
Add CREI 


technical training to your present experience — start 


Make your own opportunity in television! 


either at the beginning or at an advanced stage. Get 
yourself a better TV job—make more money—enjoy in- 
creased security. The next two years can be the most 
important of your lifetime. Write today for complete 


information. The cost is popular, the terms easy. 


NOTE TO MEN WHO EXPECT TO BE IN UNIFORM SOON: 


TV-Electronics training is excellent background for vitally 
important radar, communications and navigation work in the 
Armed Services. If you expect to enter service, prepare now 
to qualify for a higher rating in interesting technical work. 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 17C, 16th & Park Road, N. W., Washington 10, D. C. 


Gentlemen: Send booklet, “Your Future in the New World of Elec- 
tronics,” together with details of your home study training, CREI self- 
improvement program and outline of course. I am attaching a brief resume 
of my experience, education and present position 


Check the Field of Greatest Interest: [ Aeronautical Radio Engineering. 


Practical Television Engineering. £) Broadcast Radio Engineering 
B Practical Radio Engineering. (AM, FM, TY). 
f) TV, FM & Advanced AM Servicing. (CD Radio-Electronics In Industry 
NAME AGE 
ADDRESS 


CITY ZONE STATE 
If Residence School in Wash., D.C. Preferred, Check Here 
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With the New Improved 1951 
—" Radio “EDU-KIT” 


WITH KIT 


ABSOLUTELY NO 
KNOWLEDGE OF 
RADIO NECESSARY 


NO ADDITIONAL 
PARTS NEEDED 


EXCELLENT 
BACKGROUND 
FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE 
RADIO “EDU-KIT” OFFERS YOU 


The Progressive Radio *‘‘Edu-Kit"’ offers you a 
home study course at a rock bottom price. Our Kit 
is designed to train Radio Technicians, with the 
basic facts of Radio Theory and Construction Prac- 


Radio Keception, “Radio Transmission and Audio 
Amplification, 

You will learn how to identify Radio Symbols and 
Diagrams; how to build radios, using regular radio 
circuit schematics; how to mount various radio 
parts; ow to wire and solder in a_ professional 
manner, You will learn how to operate Receivers, 
fransmitters, and Audio Amplifiers. You will learn 
how to service and trouble-shoot radios. In_ brief, 
you will receive a basic education in Radio ex- 
actly like the kind you would expect to receive in 
«a Radio Course costing several hundreds of dollars. 


THE KIT FOR EVERYONE 


The Progressive Radio Edu-Kit"’ was  specifi- 
cally prepared for any person who has the de- 
sire to learn Radio. The Kit has been used success- 
fully by young and old in all parts of the world. It 
is not necessary that you ha — even the slightest 
background in science or radic 
fhe Progressive Radio Edu- — is used by 
many Radio Schools and Clubs in this country and 
abroad. It is used by Veterans Administration 
for woe ational Guidance and Training. 

e Progressive Radio Edu-Kit"’ requires no 
instructor All instructions are included. All parts 
are individually packaged, and identified by name, 
photograph and diz azram. Every step involved in 
building these sets is carefully explained. You can- 


not make a mistake. 


PROGRESSIVE TEACHING METHOD 

he Progressive Radio ‘*Edu-Kit'’ comes complete 
with instructions. These instructions are arranged 
"= a clear, simple and progressive manner. The 
theory of Radio Transmission, Radio Reception and 
Audio Amplification is clearly explained. Every part 
is identified by photograph and di ' 
learn the function and theory of ev P 
ae | “uses the prin- 
ng.** efore you wi 
build radios. te iMustra ate the principles which you 


learn. These radios are designed in a modern man- 
ner, according to the best Princip ves of present-day 
educational practice. You begin by building a sim- 
ple radio. The a set that you bulla is slightly 


more vanced. radually. in a rressive man- 

ner, you will eer ‘yourself constructing still more 
mivanced radio sets, and ee work like a aha 

fessional Radio Technician. together you 

build fifteen sostas. including ees nay FR .} 
and Transmitte 


THE PROGRESSIVE Bae 
*"EDU-KIT’* IS COMPLETE 


You will receive every part oMPt ary to mute 38 
different . This includes = tubes, 
sockets, » e condensers, electrolytic cx Sadoae 


ca a rs, paper condensers, resistors, 
tie strips, coils, tubing, hardware. etc. Every part 
hat you need is included. In addition, these parts 
are individually boxed, so that you can easily 
identify every item. 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and = servicing 


cluded. You will be taught t« recoge 

troubles. While you are learnit 

way, you will be able to do many ; 

your neighbors and friends. a harce 

will far exceed the cost of the Kit. Here is an o 
portunity for you to learn radio and have others 
pay for it 


FREE EXTRAS IN 1951 


@ ELECTRICAL PS on 

@ ELECTRIC ‘SOLDERING 

@ 800K TELEVIS 

@ RADIO TROUBLE-SHOOTING GUIDE 

. EMBERSHIP IN RADIO-TELEVISION CLUB 
> ONSULTATION SERVICE 

@ QUIZZES 


send for further information. 


PROGRESSIVE 
ELECTRONICS CO. 


497 UNION AVE. 
BROOKLYN 11, N. Y. 


DEPT. RN-7 
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Order your Progressive Radio ‘‘EDU-KIT’’ Today, or 


that it may be seen through a hole in 
the front panel. A closed circuit jack, 
J;, is mounted on the rear of the 
chassis for connecting the control 
switch to the transmitter. This jack 
also provides for the use of a regular 
telegraph key, so that the call letters 
of the transmitter may be sent at reg- 
ular intervals, as required by the FCC 
regulations. Another closed circuit 
jack, J:, may be provided for the inser- 
tion of a 0-100 ma. milliammeter to 
facilitate tuning. In the author’s in- 
stallation this meter is mounted on the 
power supply. The power require- 
ments for the transmitter are a six 
volt storage battery and dynamotor or 
vibrator power supply with an output 
of 100 to 125 milliamperes at 300 to 
400 volts. The power supply used by 
the author is one obtained on the sur- 
plus market and consists of a trans- 
former, vibrator, rectifier tubes, and 
filter. A voltage divider was installed 
to provide a lowered voltage for the 
oscillator tube. The transmitter and 
power supply are mounted on shelves 
installed on a wood camera tripod, 
with a quarter-wave antenna mounted 
at the top. 

To tune the transmitter the power 
lead to the 807 is disconnected and the 
cathode circuit, C; and L,, tuned to 
maximum glow of the dial light, then 
advanced slightly beyond the point of 
resonance to insure stable operation. 
The 6AQ5 plate circuit, C, and L:, is 
next adjusted for minimum glow of 
the dial light, then the 807 plate sup- 
ply is reconnected and the final tank 
circuit, C, and L;, is tuned for a mini- 
mum current reading on the plate 
milliammeter. An additional dial light 
could be substituted for the milliam- 
meter with fair results, but for pre- 
cision tuning the milliammeter is to be 
preferred. 

The details of the transmitter con- 


trol switch are shown in Fig. 3. It 
consists of a rotary switch with 22 con- 
tacts, which correspond to those on 
the stepping switch. The copper rivets 
which serve as contacts are press fitted 
into the holes in the fiber disc, which 
are countersunk so that the arm of 
the switch will drop to each contact as 
it is rotated. A dial and pointer knob 
are provided to indicate the position of 
the switch with reference to the op- 
erating position of the stepping switch 
on the boat. Whenever the boat is to 
be operated, the position of both 
switches should always correspond. In 
the photograph of the control switch 
(Fig. 11) the designations for the vari- 
ous operations are shown at alternate 
rather than at adjacent contacts. This 
was done to distribute the operations 
around the dial and will be changed as 
the number of operations are _ in- 
creased. When operating the trans- 
mitter with the control switch it is 
necessary only to make a momentary 
contact for such operations as turning 
the motor on or off, or firing the gun, 
then move the switch arm to a neutral 
contact or to a position between two 
contacts. On other operations such as 
raising the flag, sounding the horn, re- 
versing the motor, or swinging the 
rudder to right or left, the switch re- 
mains in contact with the desired po- 
sition until the operation has been 
completed. 

In concluding it should be stressed 
that no attempt should be made to op- 
erate any type of radio transmitter 
without first having complied with the 
Federal Communications Commission 
regulations by obtaining both amateur 
station and operator licenses. Infor- 
mation regarding the qualifications for 
such licenses may be obtained from 
the “ARRL Handbook” or by contact- 
ing the nearest office of the Federal 
Communications Commission. —30- 


The mayor of Bombay, Mr. S. K. Patil, recently inaugurated the Radio and Electron- 
ics Society of India. This new group’s first major undertaking will be the sponsor- 
ship of an international radio and electronics exhibition in Bombay from February 
9 to 28, 1952. The first four days of the meeting will be reserved for businessmen 
while the last seventeen days will be open to the public. The show will feature the 


latest electronic developments from all parts of the world. 


In the photograph Mr. 


Y. A. Fazalbhoy, chairman of the governing body of the Radio and Electronics So- 
ciety of India, addresses the New Delhi meeting of press and trade representatives. 


RADIO & TELEVISION NEWS 


_ 


Hallicrafters $-72 


Long Range Portable. Wherever 


price. Shpg. wt. 44 lbs. Only 
you may roam, preserve the home 
ties with this extra-sensitive, port- 
able broadcast-shortwave radio. $169.50 (Less speaker) . ~ 
Can be used on 110-120 volt AC or R-46 speaker........ Only $19.95 pg. wt. 33 lbs. 
DC or self-contained batteries. Shpg. 


wt. 16 lbs. Only 


$109.95 ec: voreries 


For the very thriftiest way to buy 


your new S-72, trade your used 
equipment. Profit with a “Surprise” 
trade-in. 


4 bohe 


HEADQUARTERS FO 


hallicratte4 


Whether you are a beginner or an old-timer, 
Hallicrafters is the equipment for you and 
Walter Ashe is the place where you can buy 
it at a record-breaking saving with a “Sur- 
prise" trade-in allowance. Trade used fac- 
tory-built test or communication equipment 
now. What have you got to trade? Wire, 
write, phone or mail the handy coupon today. 


Hallicrafters S-76 


New dual 
with 50-KC 1-F. The most-wanted 
features at the lowest possible 


Apply our liberal * 
allowance against the above price. 


Shpg. wt. 
for less with a “Surprise” 


conversion Receiver 


“Surprise” trade-in 


R-46 speaker 


Hallicrafters SX-71 


Eleven-tube, double conversion receiver 


S38KC to 35MC 46-56MC. Crystal filter. 


Only 


$199.50 (Less speaker) 


Sanweddeed eons Only $19.95 


Hallicrafters S-38B 


14 lbs. Only $49.50. Buy it 


trade-in. What 


New 164-page catalog. Features 
all the latest and best in ham 


have you got to trade? 


$49.50 


gear, radio equipment and elec- 
tronic supplies for home, work- 
shop, schools and industry. 


RADIO CO. 


THE HOUSE OF “SURPRISE” TRADE-INS 
1125 PINE ST.» ST. LOUIS 1, MO. 


July, 1951 


All prices F.O.B. St. Louis 
Phone CHestnut 1125 


Walter Ashe Radio Co. 
1125 Pine St., St. Louis 1, Mo. 


0 O. K. Walrer, Rush 


RN-51-7 


“‘Surprise’’ Trade-in offer on my 


(describe used equipment) 


Gat cng ; ieee 
(show make ‘and ‘model No. “of new y equipment “des tired) 


(1 Rush Free Copy of your new 164 page Catalog 
NAME sass ekastelntiineeiaelelelaesaaemiecicaduaaiiiohieaetitiaapiesalaniioaiiatin ‘eds 


yo See 


SEND 
FOR YOUR 
COPY 
TODAY! 
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Coaxial relay K-101—SPDT—24v DC........ oh |g eee $3.95 

Set of 83-1SP coax-connectors for above. ..... 3”seope shield. .... . 

RGSIU coaxial cable—75 ohm 2 speed dial drive for 4” shaft ratios 5:lltol. .39 
150’ roll... ... $11.95 _ 300’ ls snes ATC 100 mmfd air tin screwdriver shaft.... .29 

300 ohm twin lead. 300’ minimum—per ft.. Centralab 850 S 50MMF 5KV button cond. ..... 39 

Sigma plate relay 8000 ohm—SPDT...... Rotary switch mycalex, 2 deck SI 


TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES!! 


6SNT7GT ..$1.6€ 
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Pub: WAVE SELENIUM RECTIFIER STACKS TRANSFORMERS—115V 60 CY OIL CONDENSERS—DC RATINGS 
Max ax 


i Ma Jer t ay > 7 
Input Voits Volts Cell Size Amps. Output. This.” Price W-VOLTASE INSULATION 3X.1 MFD 600v$ .S9 | .1  MFD 2500v $1.15 
MS us = Number @ .6A; 2.5v @ 1.75A..$ 4.45 25 rs oS 35 = 


Output Continu 
SINGLE PHASE BRIDGE 


0-18 0-14.5 134” x 134” 1.3 
_ ry 3/16°x a : 


1 
4.85 2 - - .85 O01 “  3000v 1.25 


5v 
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, 10 ue 

epee, Ping 3.79 3X.1 “ 1000v. 2 e ee 

)-255v 240 MA. 4.25 5 “ yi pod — 
@ 2.5A: 6.3v @ : 

‘Mai “6.40 ‘@" “bai 

5 a; 6-40 “@ 2 “ 3600 3.98 
aire 60 4 “ ” 1.85 .25 “ 4000v 3.49 
8 

1 

2 


” ‘ 2.45 5 a5 - 3.75 
™ ” 3.19 1 on “e 3.95 


OVawWnee 
° 


Ni 
) 
a 


B 
10B4JW1S4 


45 ae et ee, oa ee es eee oe ° 5 * 1500v 1.02 3 a “ 5.89 
ee 5000v 2.75 


0-120 0-100 13 sopenens 


$1 
s0B4EW: is1 
40B4K381 


‘50 512.5-0-512.5 2 
40B4JW3S1 ‘ 12.5-0-512.5 @ 427 MA...... 


..$ 


PUNE 
NNBaN 
uo 
ou 
+ 
wD 
> 
z 
4) 
T 
8 7 

ed ee 
a D 
t 
Nn 
nN 
So 
< 
oa 
°o 
oO 
a 
~ 
~ 
~ 
o 


1 “ 2000v 1.75 a “* 7000v 3.75 
-25 = 1.92 -O1 “  7500v 2.25 


5 A: 6.. 
35 A 290/440 


@ 22 Pri 
10 Step Up eon 110/220, 500 watt 


5.35 

233 4 “ 2.69 1 “ 3.10 
10-0-10 0-8 As 3.95 
0.95 


FILTER CHOKES HI V INS : 

+4 .025 HY @ 10 HY @ 250 MA.$3.15 4 “ “ 4.45 
8 
1 


ol 
© 
rr 


3 it; ery J © 4 a r oT ‘ 7 
so Sey oP $ 1.98 10/20 HY @ 85 4.95 = ie - 7.95 


I 1.49 

4 HY @ 50 MA. “39 MA : 1.49 6.95 | .02 “* 12000v 12.95 
33-30 5 HY @ 70 13 HY @ 130 MA 1.55 

MA/.2 HY 350 15 HY @ 25 MA. .S9 HIGH CAPACITY CONDENSERS 
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NEW: 


"WANTED! WANTED! 


TION a” aan. te industrials! WANTED! WANTED! 
ATTENTION colleges, schools, hams,  industrials!! 
Highest prices paid for surplus equipment, parts, and = Ae ya é APR-4, 5, 7 and tuning units. ARC-1, 3. ART-13, 
tubes. We are especially looking for test equipment ATC, APS-10, microwave equipment in S, K, X-band. 
s-12, 13, 35, 14/AP, 15/AP, 146/UP, 173, 174, APS-15, APQ-13, APS-13, SCR-300, 284, 694, ete 


I, 
175, 239, 259, 263. Any types with TS prefix. Write, SPECIALS OF THE MONTH = BC-221, =e. 348. BC-1016 tape recorders. Write, 
Wire or call. 


wire or call. 


RADAR— COMMUNICATIONS AND TEST EQUIPMENT 


TS-35/AP X-band Signal Generator. Pulsed and AN/ORT-S Victory Girl. Dual frequency emergency | COMMAND EQUIPMENT 


C.W. freq. range. 8400-9600 mes. This unjt will xmitter. Complete with xmitter, kite 


meres power and frequency. 115v 60-2600 | hydrogen generator, etc. New in knapsack. C.A.A. 
cy Obs eee hae eh ioe © eee $129.50 ARC-5 274N OTHERS 
TS:3) AP S -band Frequency and Power Meter. Port- AN/APR-5 Radar Search Receiver. Freq. range | 
able. Batte ry ope rated. Complete with all panies. 1000-3100 mes, Will detect signals up to 10,000 RECEIVERS 
TS-33/AP X-band Frequency Meter. 8500-9600 mes. with reduced sensitivity. Contains oscillator ARA 500-1500KC. New......... $24.95 
mes. Contains crystal detector and indicating and mixer cavity, IF strip, power supply. Input 60- 453B 200-550KG. New ‘eee 14.95 
meter. Output to scope will indicate pulse wave 2600 cye. 115v. Excellent condition. . $375.00 4 ely ‘oes 16.50 
shape. T-50 Radiotelegraph Transmitte D pte w : C. Gow ; : 
~~ 7s - aa 7” : 5 i ap ransmitter complete with 43 . Good 29.95 
TS-62/AP X-band Echo Box. 8400-9600 mes. tuned power supply and all accessories with spares. ARR-2 234-258 mes. New 19.95 


nd untuned input. Will indicate resonance on Restehie. Weer i SS peacanemepecandaipeiage $375.00 


ote , te : i enna and fale 
yar cor, Complste WHR pick =p sitenma om N/é E aoe ae mes. xmitter cavity oscillator TRANSMITTERS 


lighthouse tube. Power output 30 


/uP Crystal Diode Test Set. Used to check 459-A 7-{ . 
IN22, 1N23. etc. Battery operated. Port- watts. ‘Noise modulated. Excellent condition. poe . 3-4 mes. 5 New spate $ abe nie haat 693.08 
able. Comple te with spares. : », ae w i all tubes... tae — TYPE O 5.3-7 mes ee . A . 9. 

TS-89/AP Voltage Divider. 1:10 and 1:100 ratios. -1M Radar Receiver Indicators. Freq. 195 ances. AVT-23 3000-1 3, 000KC complete w/control 
Wide band for true pulse shape. Output to scope. 2 R.F. stages, 3 IF stages. 1 video, etc. New box, manual, etc. C.W. ¢ t 14 or 
: J Test t. Good condition condition $125.00 ee gee the . a no es ; 

TS-10 APN Altimeter est Se 106 : . . “ 28v input. Brand new. Original cases 79.50 
Complete with cables and dummy antenna $35.00 SCR-183 Airbourne Commend Equipment. Freq. BC-950A 100-156 mes. New 59.95 

TS-12/AP V.S.W.R. Test Set for X-band. Complete range 201-398KC and 2500-7700KCS. Complete. 
with amplifier, slotted line, oy adap- Contains receiver, xmitter, dynamotor, antenna ACCESSORIES 
tors, etc. In 2 carrying cases. Excellent. switch, control box, coils, etc. Power input 24- 

TS-23/APN Test Set to check freq. and power out- 28v. Brand new in original cases. Manufactured BC-456 Modulator. Good... . sseeesees $2.25 
a3 of SCR-718 transmitter. Complete with all by Western Electric ie $125.00 et ee — (3 rec). ). Used s ar 4 
cables. , ry , . P > . : . 2CR. -45 ontro Ox (xmitter). sec ° . 

TS-36/AP X-band Power Meter. Consists of power an? Ae RU Command Equipment. Similar $128. — BC-442 Relay Unit (ANT.). Used . 1.95 
measuring circuit. Horn antenna, co-ax to wave v er | eee] wer ee - Flexible Shafting Available 
guide adaptor, connecting cable and probe. Will DU-1 Direction Finding Equipment for SCR-183 and 


measure either absolute or relative power. Nomi- RU Series Equipment. Can be used with any re- 


nal band of usefulness is approx. 8.5-9.7 KMC. a Feng A ol in nateys renee ae MISCELLANEOUS SPECIALS! 


Excellent condition, 


TS-118/AP R.F. Wattmeter for the range of 20-750 SCR-515 (BC-645) contains xmitter, receiver, Sound Powered Chest and Headsets MI- 
mes. Will measure power up to 500 watts. dynamotor PE-101, control box, manual, etc. 2454-B type O, mfg. RCA. Brand new 
Complete. ; - New : . $18.95 in original boxes. Pair $ 29.95 
TS-174/U Freq. Meter. Fre *q. range is 50-2 0 mes. AN/PPN-1 EUREKA! Ground portable, beacon re- Trailing Wire Antenna Feed Tube. New 5.95 
High freq. version of BC-221. Excellent Condi- sponder. Unit will work into the AN/APN-2 Goniometer for SCR-277 Direction Finder. 
tion. 2 transponder for purposes of homing. C.W. com- Excellent ° 39.95 
1-185 Signal Generator. L-band search. S-band munication can also be carried on between plane RL Interphone mtrol Box. New 1.95 
track. Used with SCR-545 and similar sets. and ground. Unit comes complete with xmitter, FT-154 BC-348 Shock Mounts 2.98 
Complete with cables. Good condition. receiver, power pack, phones, etc. ous new in AN/CRW Receiver for Remote Control 5.95 
TS-61/AP S-band Echo Box. Using meter provided knapsack. AN/APN-2 EQUIPMENT CAN BE SUP- BC-1206 Beacon Receiver 200-400KC, 28 v 
it is possible to maximize the XMTR adjustment PLIED ON ORDER. ese "Peer i el ae ld 4.95 
and determine relative power output. Complete SCR-269/G Automatic Radio Compass. Freq. range MN/26-Y Compass Receiver. Very good 24.95 
with probe and cable. Very good condition. — 200-1750KC oe with BC-433-G receiver, BC-433G Compass Receiver, 200-1750KC 
TS-131/AP Field Strength Meter. Consists of pickup BC-434, LP-2 1-81, 1-82, BK22, ete. Very in 3 bands. Excellent 39.95 
walt contrel box : -111/ aa, oan ete 4 . at good pi ly $129.95 BC-778 Gibson Girl 500KC. Good condition 3.9 
adaptor M-359 and case. nit will chec » SCR-2 wa oe da T einen: ~— BC-1016 Tape Recorder. Complete. New 459.50 
in range 200-1000 mes. Excellent condition. SCR stagh sae gers cree een gr gre ee Aces CFI 1 nit with 200KC Xtal. New.... 14.95 
TS-226/AP used to measure peak power output of —— > — Sa genes Bo ued ‘arbon Mike. Used. Good 1.59 


set and antenna. Powered from self contained 


t > » re » f 200-1000 mes. Has “4 
any xmitter in the range o battery pack. Excellent condition. Weight ap- 


29 Transmitter. Excellent 89.95 


provision for oscilloscopic signal observation and re tn lb : 1 Sonar complete with Hydrophone 
—— & calibration. Part of AN/APM-29. Ex- Pair Pes / be ne pemnpeneeanee : = Soon ae my 8 "rey + . ‘ —- 
96.50R/4) Steed Bem tock, Contes o 0 TCS Marine Radio Telephone and Telegraph Xmit- AN 1044 p heey Very. good condition. . ' 
. length of X-band guide filled with sand. One end ting and Rece iving Equipment. Freq. range 1500- — Ne ——~ * ; : 3.95 
closed other terminates in a coupling choke. i ag gna euliel tan caer Ga LP- 21 Direction Finding Antenna. Good 12.95 
~ 0 zr coil, mote contre Ox, powe . . man ~ 

; _Exe ellent. = - diteiainiad 7 cables, etc. Power input is 13 or S2v DC. We AaS ~~ mee _ Antenna Dual 6 Element ee 4 

78-14 Au consists of ps ° ye aon t ccvg “cee E can supply an 110v AC power supply for station- AN. APA 17 "Rad < Direct Finding An- ‘4 
ea en nee nee” Used ro Py As aces S- ary use at additional cost. Excellent condition. = te aioe. Teele i RE ges ah eg! ange 

5 50-26 ’ se , F § Fg IB an . a, be F arabola, . rs 
band radars and beacons. SCR-5 tig Mogg Fe gy a ae + oe 300-1000 mes. Horizontally and vertic- 
- 170) rh +, »st osc. with the range 5-55 . omplete with coils, tubes, ally polarize ad. Excellent 59.00 
eer denn, a et 333. 8, 335.0 de- crystals. Very good condition -+++ +. $89.95 ca. (172/173) CPN-8 10CM Coax Patch 
pending on XTAL in use. This set is used to align AN/APA-10 Panoramic Adaptor for use with any re- : “Able. New ’ 4.95 
glide path receivers. Batteries and antenna are ceiver with following IF’s: 455KC, 5 mes, 30 Cx-548 CRD-3 Cable. New 1.25 
self contained. Excellent condition. mes. Unit will give panoramic presentation (1 CX-546/CRD-3 Cable. New . 1.25 
me wide for 455KC input) (100KC for 5MC CD-508A with SW 14-U and 2 Cord At- 

AN/APS-3 Airbourne X-band Search and Homing input) (2MC for 30 mes input). Power input tachments with JK-48 Jack and PL-68 
radar. Complete. Contains RF head, modulator, 115v 400 eye. but can be changed with the Plug. New .75 
synchronizer, control boxes, plugs, antenna, etc. addition of a proper power transformer. Excel- CD-307A with PL 55 and ik. . 1.29 
115v 400 cyc. Excellent condition $875.00 lent condition owe a $175.00 Spares for ARC-5 and 274 wn “APX- 4 ASG- 

ASB-5 L-band Search and Homing radar. Complete. AN/ARN-5 Glide Path Receiver. Freq. range 332.6, 10. We have a large stock of TS-34A/ 
Contains xmitter, receiver, power unit, control 333.8, 335.0 mes. selected by changing crystals. AP Spares. 
box, plugs, etc. , 400 cye. weg ot Complete with receiver, mounting MT-28, AS-27 
= or ae o OR, BC-732 control box, and indicator , 

SCR-518 Radar Altimeter. 500 mcs. equipment. 101-C. Power put is 28v 1.7 amp. Excellent COAXIAL CA BLE CONNECTORS 
Complete with xmitter, receiver, control box, condition coer ecoces $49.95 83-1AP S$ .45 s2- 168 S$ .15 
power unit, junction box with all cables, racks, With B model receiver. . sea . -$99.95 83-1F 50/8 485 15 
ete. Unit will indicate altitude up to 50,000 ft. SCR-510 Freq. Modulated Portable Transceiver. 83-1H 1.30 rie : -68 
Power input is 28v. New condition . .$125.00 Covering range of 20.0-27.9 mes in 80 channels os-:h ro 

AN/APS-15 R.F. pad a Modulator. X-band. Com- 100KC apart. Complete equipment consisting of 2 

~~ with al pon ch gee eed $125.00 BC-620 transceiver, power supply PE-97A, T-17 | Others in stock, Write for prices. 

AN/APA-23 Automatic Signal Strength and Time Re- mike, handset, AN- 15 antenna, battery operated 
corder. Unit will scan a receiver thru its range or 6 or 12v input. Excellent condition. . $69.95 CORDS AND PLUGS 
and record - signals on electrosensitive paper. SCR-610 similar to SCR-510 except for freq. range 
Input is 115v 60-2600 cye. and 28v DC, Ex- which is 27.0-38.9 mes. Excellent condi- CD 508A Cord Assembly with SW 14-U Switch and 
cellent sondiaien Pros ont ae wn .$175.00 on EERE REEL $79.95 2 cord Ae hments with JK 48 Jack and PL 68 

AN/APA-11 Pulse Analyzer to work with Search Plug. Value—$5.00. Our Special Low oviee. 
Receiver for analysis of received pulsed signals. Brand New 2 . PTT TTS ° ..8 
DYNAMOTORS AND POWER UNITS PPS, pu width, wave shape, can be displayed CD307A with PL 55 and JK. New $1.29 
Input Output on an CR tube. Unit can also be used as a JK 26 Jaek only—Brand New... .20c 
Type Volts Volts Amps ~—a standard oscilloscope for general servicing work. | PL 55 Plug—New . . eeeeees ...3Se 

DM-19 12 500 -200 $ ca. Input is 115v-400-2600 cyc. but can be changed | PL 68 Plug——NEW oe . 25¢ 

DM-25 12 250 .050 175 with the addition of a 60 cyc. transformer. Very Jones plus 8 contact male and female. . 25c¢ 

DM-32 28 250 .060 3-78 good condition. 48c 

DM-33 28 570 = .160 Z'os | SCR-694 Field Radio. Light weight version of 49c 

DM-34 12 220 -980 . SCR-2: rreq. range is 3.8-6.5 mcs. Power 49c 

DY-12 12 275 -110 output is Al-20, A3-5; comes with transceiver 49c 
= 500 aoe 10.00 BC-1306, GN-45 or 58 hand generator, antenna 69c 

PE-73 28 1000 3S a system, microphone, headset, etc. In excellent 89c 

PE-94 28 300 r tr ndition. | PE <ekhasvies kbns chk hae aee ee 69c 

150 -010 2.25 PE-237 AC Power Supply for stationary use can | PL-172 .... 2... ccc eee n ene ne en eeeuee 89c 

— = 1 cates s ud } 8.95 be supplied at additional cost. 

PE-97 V ibrator Power supply 35.00 SCR-522 VHF Airbourne Command Equipment. Freq. 

PE-98 12v 300v . range 100-156 mes. in 4 channels receiver and BC-221 FREQUENCY METER 

PE-101 28 — 5.75 transmitter. Crystal controlled. Complete equip- 

_ » a. 160 35.00 ment. Consists of trans/rec, control box BC-602, This is a Terrific Value! QUANTITY IS LIMITED— 

PE-103 6 & 12 5 -16 15.95 dynamotor PE-94, AN104A antenna, plugs, etc. so first come, first served. They are just like new, 

PP-18-AR Vibrapack . nie 29.95 Power input with PE-94 is 28v. Excellent con- with original calibration charts. Range 125-20,000 

RA-42 (for BC-639 Receiver . dition. We can supply PE-98 dynamotor for 12v KC with crystal check points in all ranges. $99 5 

ATR — 110v AC 125 watts 14.95 input at additional cost. Complete with crystal and tubes. ONLY 
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ANNOUNCES 


NEW LOW PRICES 


on 17"-20" TV KITS, SETS, 
CHASSIS and CABINETS 


SAVE UP TO 50%! 
Transvision makes the finest TV KITS, SETS, 
and WIRED CHASSIS that money can buy. 
PRICED AMAZINGLY LOW. Kits are easy 
to assemble. Give top quality picture and 
sound. Ideal for both hobbyists and dealers. 

BEAUTIFUL NEW CABINETS. 

Write for Catalog RN. 


Write for Prices and Details Today! 


TRANSVISION, INC. 


Dept. RN NEW ROCHELLE, N. Y. 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


TV Service Industry Gets a Jolt 
IKE a bolt of lightning out of a 
cloudless, blue sky the news of the 

launching of the Western Union Serv- 
ices, Inc., to handle television receiver 
installation and service jarred the in- 
dependent radio and television servic- 
ing industry as nothing ever has be- 
fore. A subsidiary of the giant Western 
Union Telegraph Company, the first 
official news of the existence of West- 
ern Union Services, Inc., came in the 
form of an announcement that this 
new servicing agency was authorized 
to handle the installation and servicing 
of Du Mont television receivers. 

The initial announcement stated that 
W.U. Services would, at the outset, 
confine its activities to three counties 
in northeastern New Jersey—Passaic, 
Essex and Union. It is interesting to 
note, however, that these three coun- 
ties have about the largest concentra- 
tion of television receivers in the coun- 
try and provide what is perhaps the 
choicest training ground available for 
developing the nucleus for the exten- 
sive national servicing organization 
that is being planned by this new com- 
pany. 

The reaction of television service 
contractors to the birth of this poten- 
tially huge competitor was a spontane- 
ous and, in many cases, vitriolic con- 
demnation of the Western Union Tele- 
graph Company and the Allen B. Du 
Mont Laboratories. Some of the tele- 
vision service associations questioned 
the legal right of a public utility to 
employ its resources to compete with 
a multitude of small businesses and 
practically all of them castigated Du 
Mont for being a party to these new 
developments. 

However, a few of the television 
service associations that have been 
deeply concerned with the chaotic con- 
ditions in independent television serv- 
ice activities took a more realistic view 
of this startling new development. The 
members of these associations have 
recognized for a long time that the im- 
mense dollar volume of business in- 
herent in television installation and 


service automatically placed it in the 
category of big business. The growth 
of v.h.f. television had been so phe- 
nomenal and the business opportuni- 
ties so plentiful that the lush business 
of receiver installation and service was 


dropped into the laps of any and all 
service operators who asked for it. 
This condition spawned a host of ineffi- 
cient service businesses which folded 
up quickly during the natural levelling 
off periods in the mushrooming growth 
of the industry. 

To the members of these service as- 
sociations the advent of Western Union 
into the television service business pre- 
sented a needed opportunity to focus 
the attention of all top-flight inde- 
pendent TV contractors on the abso- 
lute necessity for cooperation in the 
solution of their mutual problems. 
They feel that the current business 
slump is but a brief interlude in tele- 
vision’s growth and that u.h.f. televi- 
sion alone will usher in another fren- 
zied period of expansion. And now is 
the time, they say, to effect the right 
kind of a national organization. 

The unfortunate factor that persists 
in television thinking and planning is 
that far too many people in all phases 
of the TV business are still “pre-war 
radio service-minded.” It seems very 
difficult for lots of people in the busi- 
ness to grasp the broad concept of 
television as a spectacularly new in- 
dustry. It is not an off-shoot of radio. 
It is an entirely new business. A\l- 
though it has used the marketing ma- 
chinery that was created for radio 
there is every indication that it will 
eventually hew out new channels of 
distribution. 

The advertising philosophies that 
sold millions of radio sets do not 
“click” in selling television receivers. 
Radio sets that sold for more than 
twenty-five dollars were marketed as 
an adjunct to the furniture in which 
they were housed. But the one-eyed 
cyclops that is a TV receiver is a prob- 
lem child for the interior decorator and 
is tolerated in the living room only be- 
cause of the entertainment it provides. 
It will not be long before good televi- 
sion viewing will influence the design 
of new homes. 

Here is an entirely new business 
with an enormous service income po- 
tential but it must be efficiently and 
satisfactorily served. 

Successful television service con- 
tractors do not fear the competition 
of big business in installation and 
service. They know that in operating 
under the same marketing and supply 


RADIO & TELEVISION NEWS 


Whether you require large quantities of relays for 
production runs or single units fer laboratory or ama- 
teur work, Wells can make immediate delivery and 
save you a substantial part of the cost. 

Our capable engineering staff is prepared io offer 


Over a Million in Stock! 


exact requirements. Each relay is brand new, stand- 
ard make, inspected, individually boxed and fully 
guaranteed. 

The following list represents only a tiny portion of our 
relay stock. Write or wire us for information on types 


assistance in the selection of correct types to suit your not shown. 
STOCK D.C. UNIT STOCK D.C. UNIT STOCK D.C. UNIT 
NO. VOLTAGE OHMAGE CONTACTS PRICE NO. VOLTAGE OHMAGE CONTACTS PRICE NO. VOLTAGE OHMAGE CONTACTS PRICE 
STANDARD DC TELEPHONE RELAYS R-525 12/24 200 1C/10 Amps. W-E-TYPE “E” RELAYS 
R-806 115* 900 1A $2.05 Slow Make = $1.55 R-736 18/24 600 3C $1.50 
R-161 6 10 2B& 1A 1.10 R-794 12 3 Coils, 3B&3A/15 R-585 12 650 2c 1.30 
R-100 24 600 2A & IC 2.45 16 Ohms Ea. Amps.S. Mk. 3.35 R-287 12/24 650 2c 1.30 
R-289 40 3300 SA 2.20 CONTACTORS R-164 24/32 1000 1A 1.50 
R-518 85/125 6500 IC 3.60 R-188 24 200 1A/75 Amps. $3.70 R-646 24/48 1300 18 1.50 
R-266 150 6500 IA 2.45 R-183 24 60 1A/50 Amps. 3.45 SEALED RELAYS 
R-633 180/350 10,000 1C&S5Amps. 2.90 R-187 24 100 1A/50 Amps. 3.70 a-658 6 35 2c /O 
* - ictal Plug $3.45 
R-664 110* ... 2B & 1A R-554 24 85 24/100 Amps. 5.90 
R-125 24 300 2C/Octal Plug 3.45 
Oct. Skt 2.45 R-788 100* ... 3B & 2A 5.45 east 12/24 «1900=«ONCIS 
" = in Plug 3.75 
R-684 115* ... 1c 2.45 R-682 115* 35 54/10 Amps. 6.10 R.673 48/150 7500 IC/SA 2:30 
R-264 220* ... 18 2.45 R-767 24* 20 24/10 Amps 3.70 7 adbiense soe . 
R-564 Bee” ese 1B &3A 2.45 R-180 12 25 1A/50 Amps. 4.05 VOLTAGE REGULATORS 
R-667 6 75 18/10 Amps R-657 24 50 4A/100 Amps. 6.95 R-745 6 2 1A/10 Amps. $1.05 
1A/3 Amps. 1.45 R-265 24 60 14/100 Amps. 3.45 R-780 24 350 1C/6 Amps. 1.05 
R-632 - 12 SA & IC 1.28 R-535 24 70 1A/100 Amps. 4.80 R-509 6/12 35 1B/2 Amps. 1.05 
- ‘ R-556 24 70 14/100 Amps. 4.80 
R-517 12 250 2A 1.50 R-557 24 100 1A/S0 Amps. 3.85 —- wet ae — 
R-777 12/24 70 1A & 18 1.50 R-178 24 100 1A/100 Amps. 4.80 =8 32 100 34,2 3.08 
R-5S78 24/48 2500 IB&IA 1.30 R-727 10 20 14/20 Amps. 1.85 o-2e° 600... Max, 28 Amps. 7-88 
R-116 85 3000 1B 3.05 R-608 24 125  1A/200 Amps. 2.80 8-806 ooo 18/38 Amps. . 
R-583 110 3300 «1A 2.20 R-184 28 50 14/100 Amps. 4.90 R-280 115 RO. = 
R-631 100/125 3300 2A 1.90 R-719 24 10 14/200 Amps 4.90 ; -.04-.16A Ac +4 
R-827 150 6500 2A, 18 2.45 R-182 28 80 1A/25 Amps. 2.40 a-S70 220° ..- ® ret 
R-623 150 6500 1C&2A 2.45 R-244 75* 265  1A/20 Amps. 2.20 8-206 7.5. 200 = 8 ret 
R-571 150 7000 1B 2.45 R-659 12 7.2 24/20 Amps. 1.70 R-686 115* ... 2¢ o28 
R-565 150 7000 1A&28 2.45 R-681 12/15 16 24/15 Amps. 1.55 8-246 i. °° y +380 
R-545 110/250 7000 IC 2.45 R-552 24 70 4A/50 Amps. «5.35 R-246A 115%... 1A 1.20 
R-124 300 12,000 1A 1.55 R-185 24 100 1A/50 Amps. 3.45 R-611 24° s-- fe 
R-S11 24 200 W/MicroN.O. 3.05 R-186 24 132 1A/50 Amps. 4.35 R-283 12 125 1c + Amps. <= 
R-160 6 12 3C & 3A 1.30 R-817 24 150 14/50 Amps. 3.45 2 +> ibn casts Ange. . Gas 
R-591 6 40 1B & IC 1.35 R-534 14 45 14/30 Amps. 2.05 O-362 ....... + c .. + 4 
R-592 12 160 1B & 2C 1.35 R-223 28 150 1A/40 Amps. R-245 12 2 4 Micalex lever 1. 
R-155 12 100 4A & 4B 1.45 48 VDC. 1.70 R-527 6/12 50/50 In Series 1.20 
R-520 200/300 14,000 2C 3.45 R-680 6 3 1A/50 Amps. 3.90 R-544 12/24 60/60 3 ct 4 
R-159 6 50 2A 1.35 R-677 6 3.5 1A/50 Amps. 3.90 R-255 ..... Sie taDe 1A = 1.20 
R-158 6 50 4A 1.35 R-532 6 15 14/50 Amps. 3.90 ered a? £00Gee. : 
. R-660 6 900 %" Stroke 1.20 
R-576 12 200 2A 1.35 R-676 12 16 14/50 Amps. 
R-651 24 100 Solenoid Valve 3.10 
R-153 12 200 I1C&IA 1.55 1AUX/25A 3.90 295 12 275 ys tes 2°70 
SHORT TELEPHONE RELAYS R-678 12 18 14/50 Amps. 3-90 a2300S/8 2 AIC 2.70 
R-656 12 100 14/100 Amps. 2.60 e . . 
R-635 12 100 1C& 1A $1.35 R-813 12 12 Wofer 5.35 
R-553 24 «55 14/5 Amps. 4.05 
R-648 12 170 1E 1.35 R-275 12 750 1A, 1B, 1C 3.45 
R-679 24 80 1A/50 Amps. 3.90 
R-826 12 150 2C, 1B 1.55 2.610 24 «(80 1A Del. Ob 2:05 R-716 24 70 2A/5 Amps 1.80 
R-770 24 150 1A/10 Amps. 1.45 " a sata " R-620 6/12 35 2C, 1A 1.30 
R-555 24 100 1A/50 Amps. 4.80 
R-538 24 180 2A 1.55 R-533 24 «150 14/50 A 4.05 R-629 9/14 40 1C/10 Amps 1.55 
R-771 24 200 1A/10 Amps. 1.45 * — : R-720 24 50 2C. Ceramic 1.70 
R-717 24 200 1A/50 Amps. 3.45 
R-603 18/24 400 2A 1.55 R-500 12 10/10 2C/6 Amps. 3.55 
R-703 12 20 2A/25 Amps. 2.80 
R-575 24 500 2c 2.40 R-816 12 10/15 2C/6 Amps. 3.55 
R-748 24 60 1A/30 Amps. 2.45 
R-764 48 1000 2C&2A 1.85 2.688 24 (80 10/50 A 6.05 R-524 Det ain Saneeaee 1.20 
R-563 60/120 7500 1A 1.70 % — : R-566 115* Coil Only 1.00 
R-801 =—-115* ... NONE 1.450060 8983 ee ee RR Be 150 Coil Only 75 
R-213 5/8* ... 2A 3.10 R- mps. - *AC. #aC /DC. 
R-690 115* ... 2c 2.45 ROTARY RELAYS 
R-589 12 125 2A 1.30 R-709 6/8 12 Pos. 3 Wafer $3.90 
R-113 12 150 4A 1.55 R-197 9/16 70 2c 45 
R-689 12/24 255 1c 1.55 R-713 9/14 125 1C&1A 2.05 
R-799 24 500 None 1.00 R-198 9/14 125 3B, 3A, 1C 2.05 
R-114 24 500 4A 1.60 R-616 28 7 5B&1A 1.90 
R-115 24 500 1c 1.70 R-712 24 200 2B 2.05 
R-110 24/32 3500 IC 1.70 R-711 24 200 2C & 1B 2.05 
R-121 150 5000 2A&IC 2.05 R-573 28 200 1C & 1B 2.08 
R-634 150/250 6000 1A&1B 2.45 R-284 28 200 4c & 1B 4 
R-800 12 150 2C&1A 1.55 R-200 24/32 275 3C&1B 2.05 CO-AXIAL RELAY 
R-537 12/24 150 2C & 1B 1.55 R-766 24 230 12 Pos. 8 Deck. 4.90 D153766 SPDT, 6 VDC. 19 OHM COIL. DE- 
R-750 24 400 1A 1.60 R-809 28 7 1B&12Pos.W/ 2.45 SIGNED TO ACCOMMODATE 75 WATTS MAXI- 
NG 7” Shaft for Wafers. MUM. PERFECT FOR ALL TYPES OF ANTENNA 
SLOW ACTI DIFFERENTIAL RELAYS SWITCHING. DESIGNED FOR USING STANDARD 
R-547 24 200 1C-Slow Bk. $1.80 83-1SP COAXIAL FITTINGS. PART OF RAX-1 
R-548 48 1000 18B-Slow Make 2.00 R-208 120 2000 2C/3 Amps. $2.45 EQUIPMENT. NO. R-845—$6.95 EA. 
R-128 50 2100  1C-Slow Bk. 2.80 R-209 220/250 8000 1C/3 Amps. 3.10 does 
BASIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL POSITION 
Form A—‘Make” Form B—“Break”  ceadieal } 
(Single Throw, (Single-Throw, Form C—“Break-Make” Form D—“Make- = 
Normally Open) Normally Closed) (Double-Throw) Before-Break” Form E—“Break- . 
Make-Before-Break 
WRITE FOR Telephone 
WELLS CATALOG SEeley 8-4143 
SALES, INC. 
833 W. CHICAGO AVE., DEPT. R-7, CHICAGO 22, ILL. 
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METER BARGAIN 

2” Sq. Bakelite Case, 
0-100 MA DC (0-300 
> made by Weston 
Ltd. 


1000 xe CRYSTAL 
Accurate to .02% or bet- 
ter. Mounted in plug- 


— $2.98 


PANEL METERS 


GE—General Electric 
WH—Westinghouse 
S—Simpson 
*—-Special Scale 
SQ—Square Case 


Brand New .... a 


wo 
WORD DOD LD DY 


2” Meters 
$2°R.0% $05::- bat mp at 
“ . ¥ are, Bakelite cased 
0-5 MA, GE*...... 0 | we y WES 
0-20 MA, S*...... 1.95 | to its range is 
0-100 MA, We. 2.49 S00 ma RF (0-.5 Amp) 
0-200 MA, . 2-95 | with an internal thermo- 
0-.5 AMP RF, SQ 2:39 | Souple. By simply remov- 
0-2 AMP RF. S, SQ. 2.95 | ing the thermo, it becomes 
0-4 AMP RF. GE 2-95 | a LINEAR 0-2 ma. DC. 
0-30 AMP oe, GE.: 2.95 meter, whi can easily 
be shunted for other ma 
ad sai. r anges. ot nas on cqpren. 
6 millivo rating. ran 
0-4 KV, DC, RS .$7.95 k nal 
0-2 MAS 26°: $80 | boxes Ones. Sz. 
0-15 A. ’ . . antit 
0.20 MA. WH* * 29s (Discounts | = qu itv 
0-20 MA, S.. . 3.95 — —_—— 
deasciaes te: SE: 398 
\- oO . . 
0-200 MA, G 4.50 HIGH 
ie CURRENT 
olt CONDENSERS AS 
1.75 mfd MIC 


400 vde $0.39 
v 


mia 800 vde 1:73 
8/8 mfd vde e 
10 mfd 600 vde 1.95 | a S%. 
i ‘mid $000 vde 4.50 | CAP Amps. Ky Price 
ac 
x aimed gees VS ves 2-33 ‘00024 4 6 $ 4.95 
2 ma 6000 vac 12:5: ‘38 TYPE G2 
= S83 3 iS * 883 
Sey ane me H penal "32 20 $12.95 
MMF: 5, 20. 50, 60, 100, | - . . 
250, 300, 400, 500, 750, | 0012 16 15 17.95 
800, 1060. 2000, 3000, TYPE G4 
4000, 5000, 6000, 001 17 30 $34.50 
| beperrrr $0.09 ea. | (002. 22 20 34.50 
— 10039 30 20 34.50 
TYPE GS 
Ceramicons .00015 10 35 37.50 
MMF: 20, 120, 500 “7 
vGvessnenned $005 ‘ca. | 1% W. W. Resistors 
Ohms: 2K. SK, 8500, 
a. 
Silver Mica Capacitors 2x. soe ——- 
MF: 10, 50, O12 es 0, Non-Inductive 
750, 780,'1000. $0. 2 ea: Resistors 
. Ohms: 500, 2000, 12.500 
“Choke Bargains 100 watts ....... $0.75 
Fully Gases Heavy Duty a Gonduster 
6 Hy, 200 MA - $2. 49 Rubber Covered Cab 
8 Hy, 175 MA: 1.95 -10 per f foot 
RAYTHEON SWINGING CHOKE 
2 to 12 Henrys, 1 Amp to 100 Ma. 15 Ohms DC 


fully cased. High 
lators. 


GE KV METER 


0-15 KV DC, 3142” SQ. 
Bakelite case. SOO UA 

RV .cccceees movement. Includes 30 
4 Meg 1/2 of — Tubular | Meg. 1% Ext. multi- 
4K«v. _: $3. SO i Otter .cccces $15.75 ea. 


BAKELITE CASED MICAS 


voltage insulation, ceramic insu- 
Very cenncrvaltvety rated. Weight 60 Lbs. 
$16. 9s ea. 


1 Meg. 1/5 of 3% Cage 
Enclosed 1 Kv. 


MFD VDC Price; MFD VDC Price MFD VDC Price 
-001 600 S$. a8 -024 1500 $ -65\ 901 5 KV $1.60 
002 600 O33 3500 = 331.0015 SKV 1.60 
01 800 ‘26 005 2500 1s5|-003 SKV 1.90 
02 600 .26 ‘902 2500 (45,005 SKV 2.50 
. 1 KV .45 .004 2500 -50,.0003 8 KV 2.50 
-002 1200 .35 .0001S KV -70'.0005 8 KV 2.90 
WIRE WOUND RESISTORS 
S watt ohms: 25-50-200-2500 ...... 09 ea. 
10 watt ohms: 25-40-84-400-1325-2K 15 ea. 
20 watt ohms: 50-70-100-3 aee- 750-1K- 7 Sx 
SK- ee,  . . rrr 20 ea 
30 watt ohms: 100-25 22 ea 
200 watt onms: oo 3750- 1500- aK 10K, 
TITLE 59 ea. 
~ GUARDIAN LATCHING RELAY 
SPDT, 110 V 6O cy Coil, 15 Amp Contacts $1. 9s 
ADJUSTABLE | SLIDER RESISTORS | 
Oe Oe Be SE Is 0 ccc csaeewesaneesd 25 
 ,} ££ & SR RSROSP Re epeeeeo- 35 
7S Watt: 100, 130. oy eee .39 
100° Watt: So, eee ese ‘49 


MISCELLANEOUS BARGAINS 


oc. 
Fil Transf. 2¥2v cT, 40 Amps, 11iov cy 


HIGH WATTAGE ANTENNA RELAY 
s20/; eae Volt 60 Cy. coil. 5000 Voit. 15 Amp gon 
DPST. Ceramic insulation. ..... $9.95 e 


| 188 WASHINGTON ST., NEW YORK 7, N. Y. 
Phone COrtiandt 7-6443-4 
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conditions their small, personally man- 
aged businesses can be handled far 
more efficiently and profitably than 
any branch operation of a large servic- 
ing organization. 

Also, many television contractors 
have done well in the business of con- 
verting sets for larger picture tubes. 
They realize that u.h.f. conversions 
alone will create a billion dollar busi- 
ness for service shops in the present 
major TV markets. It is the kind of 
business that can be merchandised ef- 
fectively and profitably handled in a 
well-organized shop. And it is the type 
of activity that can be handled readily 
by a branch of a national servicing or- 
ganization which has the facilities and 
the know-how for selling service to the 
general public. 

The major headaches and threats to 
the business of television contractors 
come from the thoughtless manage- 
ment practices employed in some com- 
peting independent businesses. The 
worst black eyes that have been plas- 
tered on the TV servicing industry 
have come from the failures of the in- 
dependents who have folded through 
mismanagement and the careless han- 
dling of contract monies. 

From the standpoint of bigness in 
competition it is an accepted fact 
throughout the television service in- 
dustry that the RCA Service Company 
has been the major stabilizing influ- 
ence for the entire television servicing 
industry. The RCA Service Company 
has conducted its operations on a 
sound business basis and its pricing 
policies have been instrumental in 
checking a complete deterioration of 
service through thoughtless, profitless 
pricing in many television areas. 

In the event that Western Union or 
any other giant corporation succeeds 
in establishing a complete national TV 
installation and servicing organization 
the effect on independent service con- 
tractors will be secondary to its impact 
on the independent replacement parts 
manufacturing and distributing indus- 
tries. 

The only economies that can be ef- 
fected by size are in the facility it 
affords to buy supplies in large enough 
quantities to warrant dealing directly 
with the original manufacturers. The 
task of training, maintaining and di- 
recting a vast army of field technicians 
whose duties require more than mech- 
anized thinking will require a national 
servicing organization to carry a very 
heavy overhead burden. This in itself 
precludes any danger of a big organi- 
zation underpricing the independents. 

As a matter of fact, a national serv- 
icing organization would, of necessity, 
have to confine its activities to the re- 
ceivers of only one or two large manu- 
facturers which it would handle on a 
reasonably exclusive basis. This con- 
centration of attention on a limited 
number of receivers and circuits would 
permit a standardization of service 
procedures that is not possible in a 
shop that “free-lances” the field. 

There will always be plenty of op- 
portunities for the individual service 


| | Stage @ 
Music Festival” 
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the BROOK High Quality All-Triode 
AUDIO AMPLIFIER 


Write for free Technical Bulletin, detailed Distortion 
Analysis & booklet “Better Listening” 


Brook Electronics, Inc., dept. re-1 
@ @ 3% DeHart Place, Elizabeth, New Jersey 


Most Powertul Radio 
Loop Antenna 


Length: 2. Diameter: 2“ 


HIGHEST EFFICIENCY: Has a Q of 240-275; 
ordinary loops have only 110. (Measure- 
ments made with Boonton Q-Meter.) 
OMNI-DIRECTIONAL: Equally sensitive and ef- 
ficient at every angle. Needs no orientation. 
GREATER RECEIVING RANGE: Boosts sensitiv- 
ity and signal-to-noise ratio—of special im- 
portance_to portables. 
INCREASED BUSINESS: Ferri-Loopstick im- 
proves set performance so ami wzingly, your 
customers will call you a “miracle man. 
| Every AM set-owner isa HOT PROSPECT! 
| . . a 
Low Cost: Consumer List Price only 75c. 
Liberal discounts. 
| SERVICEMEN! For name of your nearest Ferri- 
Loopstick distributor, write to us NOW! 


GRAYBURNE 


CORPORATION 
103 LAFAYETTE ST. NEW YORK 13, N.Y. 
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operator who possesses the combina- 
tion of managerial and technical TV 
service “know-how.” 

It is interesting to speculate on the 
effect that national television servicing 
organizations will have on the replace- 
ment parts and equipment distributing 
industry. As Henry Ford once phrased 
it so pertinently, “There is only one 
thing we can be sure of in American 
business and that is change,” and we 
can be sure that we will witness plenty 
of it in the television industry in the 
years just ahead. 


Unions Aggressive 

The drop in the television service 
business that accompanied the deep 
sag in receiver sales ushered in a 
stepped up program on the part of the 
unions to organize the television serv- 
ice industry. Several unions are fight- 
ing for the business. The IBEW of the 
American Federation of Labor and the 
Electrical Workers Union of the CIO 
have been sparring for the attention 
of the television technicians and we 
learned recently that the Teamsters 
Union was also interested in this field. 

It is most unfortunate that practi- 
cally all of the organizers who are en- 
gaged in this unionization activity are 
conducting their campaigns in a man- 
ner that resembles more closely the 
underground activities of a subversive 
movement than it does the accepted 
American way of presenting issues 
honestly and fairly. 

The editors of this department have 
talked with hundreds of television 
servicing dealers and contractors and 
they have yet to find one who is op- 
posed to the unionization of his tech- 
nical employees. However, they state 
that union organizers are contacting 
their employees surreptitiously and 
making promises about the benefits of 
unionization that cannot possibly be 
fulfilled. 

Job security is the chief sales argu- 
ment in the unionization campaigns 
now underway. Yet service dealers 
and contractors have always consid- 
ered it good business to keep their 
skilled technical employees during pe- 
riods of slack business even though 
this placed a severe strain on their 
personal resources. So when economic 
pressures force these employers to lay 
off men no outside organization could 
prevent it. This occurs under condi- 
tions where it is absolutely necessary 
to either drastically curtail expenses 
or go out of business. So if the em- 
ployer is prevented from reducing his 
expenses he will go out of business and 
his technical employees will be jobless 
anyway. 

The attitude of TV service dealers 
and contractors generally was stated 
succinctly in a recent bulletin issued 
by the Television Contractors Associa- 
tion of Philadelphia: 

“There is considerable, but mostly 
uninformed, talk among contractors 
concerning labor relations and unioni- 
zation. Those who seek to organize the 
employees of a contractor seem not to 
know that a contractor exists in pur- 
suing their efforts. 
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W. J. SCHNELL, 
Director of Engineering, 
Sentinei Radio Corp., Evanston, Ill. 


We can’t honestly say this is an unsolicited statement. Sure, we wrote to 
Bill Schnell. Asked him point blank what he, as director of 
engineering for one of our oldest customers, actually thought about 

the TARZIAN TUNER. Naturally, we were pretty sure of what he'd say, 
for engineers appreciate the many desirable features—such 
as pin-point oscillator alignment . . . unexcelled stability—which 
are characteristic of the TARZIAN TUNER. Manufacturers are invited 
to write for complete engineering data on the TARZIAN TUNER. 


SARKES TARZIAN, Inc. 


Tuner Division « Bloomington, Indiana 
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AN IMMEDIATE SENSATION! 


FISHER 


HIGH QUALITY 


Phonograph Preamplifier 


@ Here is the top quality, reasonably priced preamplifier you have 
always wanted. The FISHER provides exact equalization for low- 
level magnetic pickups of any make, such as GE, Pickering, Audax, 
Clarkstan and others; also used as a microphone preamplifier. 


Net price only $12.57 


Outstanding Features: 


Uniform response, 30 to 20,000 cycles. 
Self powered. Two stages of triode 
amplification. Extremely low hum. 


Full low-frequency equalization. High 
gain. Completely enclosed chassis 
with bottom cover. Plugs supplied. 


Output cable can be up to 50 feet in 
length. size: 334 x 3% x 39% high. 
WRITE FOR FULL DETAILS 

FISHER RADIO CORPORATION 

39 E. 47TH ST., NEW YORK 


women in all Technical phases 
APPROVED FOR VETERANS 
WEEKLY RATES DAYS—EVENINGS 
FREE PLACEMENT SERVICE FOR 
GRADUATES 
For Free Catalog write Dept. RN-51 
RCA _ INSTITUTES, INC, 
A Service of Radio Corporation of America 


350 West 4th St., New York 14, N. Y. 


RADIO and TELEVISION 
Thorough training for men and 


PEN-OSCIL-LITE 


Extremely convenient test oscillator for all radio 
servicing; alignment @ Small as a pen @ f 
powered @ Range from 700 cycles audio to over 
we Ss a u.h.f. @ Output from zero to 125 

Low in cost @ Used by Signal Corps 
4 Write for information, 


GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 


Every 
Critical 


Type 


WE BUY FIRST QUALITY TUBES FOR CASH! | 


| who buys his tubes at 50% 


Fully a © Brand New ® Immediate Delivery | 


im = 
1us 1U4 
5U4G 384 
SY3GT 3v4 
6AT6 6AL5 
6AUG6 6ARS 
6AV6 6BA6 
6BE6 6SA7GT 
635GT 6SK7GT 
6K6GT 6SN7GT 
6w4GT 6V6GT 
35w4 xXSGT 
35Z5GT 12BH7 


Write TODAY for Complete Listing! 


Terms: 25% with order, balance C.O.D. All merchandise subject to prior sale, F.O.B. New York City 


a | ision Materials Corp. 


114 LIBERTY ST., NEW YORK 6, N.Y. + COrtlandt 7-4307 


“It would be well for the organizers, 
as a matter of good public relations, 
to come out in the open and make 
known their aims and purposes. If they 
are at all successful in their efforts 
they must ultimately talk to employ- 
ers. Their disregard of the employer 
in the beginning can only have the un- 
fortunate effect of building up a wall 
of resistance that does not augur well 
for either employee or employer. 

“Union organizers would do well to 
remember that what people don’t know 
they fear, and what they fear they 
fight. Perhaps a little of the light of 
understanding would tend to dispel 
fears. At least it might help to reduce 
frictions.” 


OPS Confusion 

Of the estimated sixty million gain- 
fully employed people now said to be 
working in the U.S. about ten million 
of them will have to quit their present 
jobs and go to work for the Office of 
Price Stabilization if the screwball 
regulations of that office are to be en- 
forced. 

And if the pricing formula for all in- 
dustries is as unrealistic as that for 
the radio and television servicing in- 
dustry there will be a lot of retail busi- 
nesses closing their doors if they are 
enforced. 

Categories #878 and #884 cover ra- 
dio replacement parts and television 
antennas, boosters, accessories, and re- 
placement parts. The _ permissible 
dealer mark-up on both of these cate- 
gories is 58% of cost. This method of 
pricing would completely change the 
pricing structure of the servicing in- 
dustry and force a reduction in the 
prices of all parts used in repairs as 
well as accessories sold with TV sets. 

As an example, take a 50L6 tube. Its 
present list is $1.80. In some areas 
dealers are buying tubes at 50% off 
list and in others at 40% off list. The 
dealers’ costs are respectively .90 at 
50% off list and $1.08 at 40% off. Un- 
der the OPS pricing system the dealer 
off list 
would have to sell 50L6’s at $1.41 each 
and the dealer who gets 40% off would 
have to sell them for $1.69. 

Since 40% off list is the conventional 
dealer discount on practically all of 
the equipment and parts used in serv- 
ice work the rigid application of this 
system of pricing would require a re- 
duction of about 5% in all of the prices 
charged to service customers for parts, 
tubes, equipment, and accessories. 


RTMA-BBB Parts Replacement 
Proposals 

Nineteen specific recommendations 
to manufacturers, distributors, dealers 
and service contractors were recently 
presented jointly by the Radio-Televi- 
sion Manufacturers Association and 
the Association of Better Business Bu- 
reaus. These recommendations were 
developed cooperatively by members of 
the RTMA Service Committee and rep- 
resentatives of the Better Business Bu- 
reaus for the purpose of maintaining 
an adequate supply of parts for TV set 
servicing. 
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A ''CARRY-ALL’’ DESIGNED TO FIT EVERY 


<TV=-RADIO 


SERVICE NEED 
FEATURES: 


® Detachable Too! Compartment 


® Adjustable Partitions to Accommodate a Multi- 
Purpose Meter 


® Removable Compartment for Small Replacement 
Parts 


Space Provision for Bulky Replacement Components 


Special Compartment for All Required TV-Radio 
Replacement Tubes 
Code Charts and Replacement Tube Information 


Beautiful Carrying Case Covered with Durable Al- 
ligator Leatherette—Reinforced Metal Corners for 
Lasting Service. Overall Size 17!/2" x 12” x 8l/>". 


“CARRY-ALL” $12.50 CASE ONLY 


CHECK THESE VALUES ROUND PANEL METERS 
ashame CUSTOM-BUILT AUTO RADIOS 
. oe LEADING BRANDS 
craft-booster tele phone. 0-5 RF Amps—Westing 3%" $4.50 
(,) . wn ey * Reais’ 4.00 0-300 MA DC—Simpson 2%" 3.75 
by PX matic a io wee. 0-100 Amps DC—Hoyt 3° 5.00 
° 325 - GOSKC, 3. .O aden = eM ise 
MCS, BS volt Bendix 15 Volts AC— . 
1949-1950-1951 ecEand, Bewe . ne 44:80 1 |] 0:2500veIts0c—Simpson 
to — he With Multiplier 3%" 5.95 
Navy entering type insulator. PLYMOUTH mae DODGE ome ae oor oa: ai 32-88 0-5KV DC 0-10 MA DC 3%" 5.50 
Porcelain flanged bow! with brass FORD BC-224 Receiver, ne w, 0-150 Volts DC—Hoyt 3%” 4.50 
rod and_ fittings and aluminum CHEVROLET —- — less mtg "100.00 
shield. Wo matons: 43%” high, Y ee nee R5/ARN-7 Radio Compass 0-10 Pt ~ Re 9.50 
5 o.D. a pase. “ 2 — > 
aetna hte TF $4.50 HUDSON — HENRY "J" — a ad sak ones 0-3-6-30 Volts DC—Weston 280 19.95 
Spare Bowl ss-se+ 295 STU DEBAKER BC-433G Radio Compass 0-100 Amp DC—Weston 
CAPACITORS | Recatvan, _ yeed. excel. 30.98 with 100 Amp—Shunt 269 27.95 
. " ond. Peer y . 
UPRIGHT MOUN TEN Each Auto Radio Is Designed to Fit the ry yy 433 37.50 
FD i00 vee s ‘3s * 3 Cars Listed Above—Six Tubes—3 Gang ouee meter—Weston 571 14.95 
500 vee “£0 3 Condenser, Weight 10 Lbs. 2C34 8rd" $0.83 1629 oe - $0.40 
600 VDC . . e M4 2X2 +. . sees . 
S00 VDE a8 140 List Price for Each $59.95— gaad°7®:. aces | 2935 <1°: 53 | LINEAR POTENTIOMETERS WW 
600 VDC 45 .40 | h 7C4/1203A 85/8011 .... 2.40 t 
300 VDC 1.45 —(e 40 i a casks 1445/9006 .... —.50 | Ohms Watts Ea. en 
G00 VDC +48 «48 Grille for 51 Plymouth, $3.95 OY ..-+. 48] 9006 -... fom : eites site 
ak es ATTRACTIVE DISCOUNTS TO H “$0 -4 
300 VDE 130 12s DEALERS 2 “38 § 
400 VDC .4 35 3 . . 
400 VDC 5 SS x ee 3 8 8 
goovne 23 3s MICROWAVE EQUIPMENT PA iii: ESS|URiara .. 2:78 [oom 3 ete 
600 Mitd 40-33] @ 10 CM Echo Box Frequency Range 2000MC- | Sas ----- OSS! tan 2: 2276: ; a — 
soo vpC «So ae 3170MC. Direct Reading Micrometer Head. | 9: wees = RE 25 +95 «9 
600 voc (S oe R Pred Scale Plus 99 M 9% 7 scan p 20 25 9 9 
600 VDC . . + cake + +4 =~ 1. ° . 25 9 9 
1900 VDC 8 “50 ing Prediction Scale Pius 9'/, to Minus 97/,. OB .... .29. aA4 : e < 
1 "hott Hy CK1005 ° “ BSG7T .... 5 9 9 
hE we! Wie DE PYEANOL Type “N" Input. Resonance Indicator | Ckino7 3s ‘95 [9 
400 VOC S oes 38 Meter with Accessories and I0CM Direc- | '®26 200 3 4-28 2.3 
500 VDC 7 .65 4 hae —— ee Ce f s 
600 YPC 8S 80 tional Coupler and Spares—Brand New TRANSMITTING MICA 4000 23 1-30 1.2 
S00 Vv ifs 1.60 1.55 e TS-172/UP .065 MFD 2900 ype $s 0.08 15,000 25 1.70 1.6¢ 
A . ”“ 00 . ~ 
600 VDC 3-85 3-801 @ SO Radar 10CM Rotating Antenna 24” | -008 MED 2000 VDC “$s | 20,000 25 2.00 1.9 
1000 VDC —:9 -90 P bola in T ° Ss B dN .02 MFD 2000 VDC 1.20 | 150/Switch 50 AN 3155-50 2.15 2.0 
se DE 358 3.60 arabola in Turret 360° Span—Bran ew | ose arp > 3300 YDS 3:35 | 200/W Switch 50 2715 2.0 
i 25 MF 2500 V d ® " 
aoe ve 28s 2: $}| @ SO-3 Bearing Control ‘00073 MFD 5000 ypc 2-75 ites 4 ose os 
Dy 5000 VIP " ’ . - 
#983 Be $35 3:33 PRICES UPON REQUEST Sues gee 6g IR Oe 33 £1 
rDC %. 2M 6000 V . ° . 
17300 VDC 32-50 32.00 All Sizes of Crystal Electrodes ‘0012 MFD «20-000 VDC —- 32.80 | 789 150 3.95 3.8 
‘aOR MPD 15000 VDC 12.50 11.78 | OO Pecan a Ne 20,000 5 a. oo 
045 MFD 16000 Vi VDC 12.95 12.50 WIRE AND CABLE TIME DELAY SWITCHES 20,000 5 433 AC 8.50 — 
8-8 MFD cn 600 V rc $2. .25 $2.15 aameue — PRLA-S8, FRIA-4, DHFAT7. Many other + sees Gan Ga ee, 5000 $35 oT 
‘obe Filtermite ypes available, 6000 ‘ 
yt by + Yer 3-08 $3.00 TELEPHONE—52 Conductor. | Ma cpmeperl f papel com, 5.25 = 
ash , oso ¥ vpe 1.50 1.25 | CORDAGE—CO-119 2 Cond. #20 AWG—CO-122 3 Cond. | 3 Micro Switches Make Contact oepeDen a= eee eee 
99 4%).197 & . aide. shield—CO-22 i 2 Sec. e De- 
2500 MFDY  “S VDCS -40$ .35 Fuisted Pair $10 Shicia * woe ee iay ‘110 VAC. shiotor. New F. —_ POWER EQUIPMENT 
500 MFD r2ypc «39-83 | HIGH VOLTAGE—Single Cond. #10 Shielded Terminal ThermvAC a a0° seo vace’ Voltage . Re Fulator {Raytheon 
.3 aah 32 YDS -6S ‘ss | Lug on Each End Lengths of 100’ and 150’, 5A Breaks Contact with In- 30 25 AMP. oo 
1000 MED 25 VvpC 1.25 1.15 | NYLON CORE—#22 Spiral Wound Around Nylon Core crease of Temperature. New 1.35 Output 115v 60 Wait. NewS 
15 0 MED 20 VDC. ~ .45 Plastic Insulation. a O Second wore ae Gene: rater 0 Cy Se GiA-20C. 
_ adie —_— ea elay ay = 115V y 3 
“Ceramic © Rotary “Switches SWITCHES fake. NEW ....cccccccece 7.50 = oe 19.95 
Pole Position Section Shaft Price 1 | vivrapack Vea 309.12, VOC 
1 3 ¢ Od $0.60 GE Type SB-1 1 Pole 3 Position Rotary........... $2.95 VALUES Output [OV @) 70MA 
3 a 2 212” ‘ss | Impact Switch SA3/A_ SPST ermaliy Open. Op- Synchronous Mallory. New. 5.95 
4 10 2 34” .60 erates on 10G in Horizontal lane 20 Amp....... 4.25 | De-Ion Line Star te. r DP ATR, anverter and Regu lator 
4 12 2 4” 75 HEAVY DUTY ROTARY W/KNOBS 115V 60 Cy 154 We st. Rew Ts6. -95 VDC to. 11¢ VAC _50/ 
2 8 2 30A 9KVA Pole Pos. Section Type Price | Genuine Uprignt . , = nea 4.95 0. C y 150 Watt Model RSB. 24.98 
Flash Over 2.50 4 4 10 27R-10 $3.95 phone an a elas Line 15. NOW wo ccccceeccesseees 4. 
2 3 Cot 6 oes ao| 4 2 1 IR-423 2.75 | | EtA°s00 ce 50 Ohm, New 24.95 | VIBRATOR ATR 2410 24 VDC a 
DPST Toggle Switch 3A°250V: [38 2 8 1 IR-153-B 1.25 § co-122 3 Conductor Cable Output 110V 100W. New.. 2. 


C O M c T ELECTRONIC SALES CO. TERMS: Minnis quica “Ail prises, F.0-8., Boston. 


Mass. Send M.O. or check. Shipping charges sent C.0.D. 
22 Washington St. ¢ BEacon 2-7863 « Brighton 35, Mass. 25% deposit required with all C.0.D. orders. 
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to Radio-TV 
Service 
Technicians 


a 


the new fact-packed 


PF INDEX! 


(PHOTOFACT INDEX AND 
TECHNICAL DIGEST) 


* Each issue packed with authorita- 
tive articles on TV, Radio, latest 
servicing techniques 


* Latest complete Index to PHOTO- 
FACT, world’s finest service data 


*t miss a single issue! Be sure to 
hd PF saen—ie valuable new 
publication you'll read from cover to 
cover—and use at your bench every 
working day. 

PF INDEX brings you complete, 
fully illustrated discussions of —_ 
developments in Radio and 4 
Keeps you up-to-date on new circul 
designs, latest testing methods, po es 
saving repair techniques, goo — 
practices—helps you operate a bet- 
ter, more profitable business. 

Have all this practical, authorita- 
tive information plus the —— 
Index to PHOTOFACT Folders— = 
quick reference guide to the worl = 
finest service data. PF INDEX is wort 
dollars to you—and costs you nothing. 
Get your FREE copy today! 


Ask Your Jobber for It! 


HOWARD W. SAMS & CO., INC. 


Get the current PF Index from your 
Parts Jobber, or write us direct on 
your letterhead (or enclose business 
card). Address: Howard W. Sams & 
Co., Inc., 2201 E. 46th St., Indian- 


r 

4 

| 

' 

i 

4 

a « 
: apolis 5, Ind. H 
| ! 
. ([] Send FREE copy of the current PF Index : 
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The following are the recommenda- 
tions to television service contractors: 

1. Make every effort to keep an ade- 
quate stock of tubes and parts. 

2. Maintain adequate stock records 
from which to order. 

3. Educate customers on the prob- 
lems involved in television service. 

4. Give reasonably prompt service; 
try to keep appointments. 

Both organizations also recom- 
mended that long-range programs be 
undertaken to inform the public of 
factors involved in the purchasing and 
servicing of a television set. Also, that 
steps be taken to bring to the attention 
of local educational institutions the op- 
portunities for trained service techni- 
cians and the need for training courses 
in vocational and various types of 
trade schools. 


Manpower Problems 

The television industry is heading 
into a severe shortage of technically 
trained men that may seriously im- 


| pede the forward progress of the in- 


| nomenal 


dustry. The amazing speed with which 
v.h.f. television swept across the coun- 
try, made possible by the ability of the 
manufacturers to produce transmit- 
ting equipment and receivers at a phe- 
rate, provided an immense 


| training ground for thousands of men 
| to become television technicians from 
| practical experience under competent 


supervision and instruction. 

Various phases of the national de- 
fense program have been draining the 
servicing industry of some of its most 
capable personnel and our growing 
armed forces are absorbing most of the 
young men who normally would be 
available to the servicing industry for 
training as technicians. 

The situation with respect to engi- 
neering colleges is equally dark. The 
burgeoning electronics industry needs 
more and more trained engineers but 


college enrollments are dropping. This 
year, for instance, practically every 
graduate in electrical engineering will 
have a choice of jobs open to him pro- 
vided, of course, that the armed serv- 
ices don’t have a priority claim for his 
services. 

Several forecasts indicate that if the 
present trends continue the enrollment 
in electrical engineering colleges will 
be at a critically low point by 1953 and 
that industry will go begging for 
trained engineers. 

This alarming shortage of men 
trained in the electronics art should 
inspire every man now engaged in ra- 
dio and television service to supple- 
ment his regular work and reading 
with an organized course of study in 
electrical, radio, or television engineer- 
ing. The opportunities of the past in 
radio are insignificant in comparison 
with those of today and in the glowing 
future in electronics and _ television. 
The hours spent today on organized 
study will pay big dividends in the 
years to come. 


Trade Show for Service Industry? 

In their travels about the country 
your editors have found a growing in- 
terest among television service con- 
tractors in an annual, national trade 
show and convention for the television 
servicing industry. The threat of com- 
petition from big business in the serv- 
ice industry may crystallize an effec- 
tive national organization of TV serv- 
ice dealers and contractors which, in 
turn, would provide the centralized or- 
ganization necessary to bring a na- 
tional convention and show into being. 

Perhaps 1952 will usher in that an- 
nual service trade show that service 
operators have dreamed of for years. 
Certainly if the demand is strong and 
clear the necessary steps will be taken 
to bring such a convention about. What 
do you think? —30- 


ATTENTION 


HE FCC has been advised by the 
United States Army of large-scale 
military maneuvers to be staged in 
North and South Carolina from August 
6 to September 7, 1951. Because of the 
size and nature of these maneuvers, the 


| use of the frequency band 3700-3900 ke. 


will be required in addition to frequen- 


|cies outside this amateur band to be 


made available temporarily for mili- 
tary use. 

The problem is essentially one of in- 
terference from amateur operations to 
low-power military training operations 


|in the southeast portion of the United 


| States. 


Therefore, on behalf of the 
Army and with the concurrence of the 
ARRL, the Commission requests the 
voluntary cooperation of radio ama- 
teurs within interference range of the 
maneuver area to observe the condi- 
tions set forth below: 
1. For amateurs in North Carolina. 
South Carolina, Georgia, Delaware, 
Maryland, Virginia, West Virginia, 
the District of Columbia, and in Ten- 
nessee east of and including Hamil- 
ton, Rhea, Roane, Anderson, and 
Campbell counties: No operation in 
the band of frequencies 3700-3900 ke. 


ALL HAMS 


during the period of the maneuvers. 

2. For amateurs outside the area de- 

fined in (1) and east of the Mississippi 

River: (A) No special limitations dur- 

ing daylight hours. (B) No night-time 

operation (local sunset to local sun- 

rise), in the band of frequencies 3700- 

3900 ke. during the period of man- 

euvers. 

3. For amateurs west of the Missis- 

sippi River or outside of the Conti- 

nental United States: no limitations. 

The Commission and the United 
States Army officials are of the opinion 
that careful observance of the limita- 
tions proposed herein will permit essen- 
tial radio communication in connec- 
tion with the maneuvers to be con- 
ducted with a minimum of harmful 
interference. Since the military opera- 
tions will be conducted with low power, 
the absence of any signal should not be 
construed as indication that maneuver 
operations are not in progress. 

The Commission wishes to emphasize 
that this public notice is a request for 
the cooperation of the radio amateurs 
and an opportunity to further enhance 
the excellent reputation for cooperation 
which that group already enjoys. —30- 
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OUTSTANDING VALUES NOW AVAILABLE 


ORDER AUTO RADIO PARTS 
AND EQUIPMENT NOW! 


| 


. 
Os OP 


TOP COWL: 3 section staff, 58” exten- 
sion. Bakelite insulator, chrome trim. 


AUTO 
ANTENNAS 


Single hole mount. Simple installation. 
Complete with lead. $2.19 each. Case 
OF Bes sckiserceesea $1.95 each 
SIDE COWL: 3 section staff, 63” exten- 
sion. Complete with tenite insulators. 
Static ball and tip shielded. Low loss 
lead. 
$1.89 each. Case of 25.$1.75 each 


STANDARD MANUFACTURE 


VIBRATORS 
Standard 4 prong.....« $1.35 each. 
ok err ee $12.50 
Offset 4 prong—Delco type. $1.45 ea. 
BS Gicaccavcccdccansad $13.50 
Buick type 5 prong..... $2.95 each. 
PP as aw aranaradbee ol $28.00 
Generator Condensers..... 19¢ each 
On Wiese dansacenil $1.75 
BUFFER CONDENSERS 
= ae V.. 7 25¢ each 
.006 —1600 V... 
0075—2000 V...( | 10 for $2.25 
01 —2000 v...) 100 for $19.50 


OZ4 Tubes. Fully Guaranteed. 
69¢ each. 10 for $6.50 


GUARANTEED 
RECTANGULAR 
PICTURE TUBES 


A real bargain for these first-rate 
tubes. 
16”—16RP4..... $23.50 each 
17”—17BP4..... $24.50 each 
20”—20CP4..... $45.00 each 


PHONO CARTRIDGES—Brand New 
—Will replace 95% of all cartridges. 
1 volt—Standard Mounting.$1.75 ea. 
3% volt—Standard Mounting.$ 1.85 ea. 


NOW! LARGE 14” or 16’ 
PICTURE FROM 
YOUR 10” or 12” 
TELEVISION SET 


Servicemen: Convert customers’ sets for 
extra profits! 90% of all conversions 
can be made by use of the RAPARCO 
conversion kit. 


14” Kit—14BP4 CR tube, 70° Deflec- 
tion yoke. Attractive Lucite mask. 


$32.95 


16” Kit—16” Rectangular CR tube, 
70° Deflection yoke. Attractive Lucite 
mask, 16” HV Flyback transform- 
$39.95 


- HARD-TO-GET TUBES 
Fully Guaranteed 


Quantities Limited—Subject to 


Prior Sale. 
1B3GT..$1.20 6K6GT..$ .69 


5Y3GT.. ar GEES... .90 
6AK5... 1.76 6BH6 .. .90 
6AL5... .90 6CB6... .90 
6AQ5... 90 6BJ6.... .90 

| 6AU6... .9O 12AT7.. 1.31 
6AV6... 68 12AU6.. .90 

2X2A...$ .59 

SPEAKER BUYS OF THE YEAR 
$1.49 each 


4” PM Alnico V Magnet 
i ; 10 assorted 
5” PM Alnico V Magnet for $14.25 


THE PERFECT SPEAKER FOR 
REPLACEMENT OR SOUND 
WORK 
10” PM 3.15 oz. Alnico V Magnet. 
Rated at 15 watts..... $3.95 each. 
6 for $3.75 each. 

TUBE CARTONS 
Made of heavy red stock. For minia- 

ture tubes. 
$1.25 for 100. 
$11.00 for 1000. 
GT OR METAL TUBES 


100 for $1.50 
1000 for $12.50 


CUSTOM BUILT AUTO 
RADIOS 

Easily installed. Fine, top quality. Ready 
to place in your car. Designed for each 
specific car. 

All sets—6 tube. 3 gang; super het- 
erodyne. Extra sensitive circuit. Low bat- 
tery drain. Beautiful finish and dial. 
These models now available: 


1951—Ford 1948-49-50-51— 
1949-50—Ford Hudson 
1951—Chev- 1951—Henry J 

rolet 1951—Dodge, 
1949-50—Chev- Plymouth 

rolet 1949-50—Dodge, 
1950-5 1—Stude- Plymouth 

baker 


List Price, $59.95 
YOUR PRICE 


HERE’S A REAL TOOL BUY 


This handy, useful 6-piece set with un- 
breakable, shockproof, nonflammable 
amber handles, with flange aluminum 
screw chuck. Blades hardened, tem- 
pered and fully polished. In attractive 
leatherette pouch. NOW ONLY $1.11 
each. 

Cos OF 12 Wibsscckdcccs $12.00 


FLYING 
ARROW TV ANTENNA 
DOUBLE V ARRAY 


| 


~~ 
—\\ 
aN 


Hi-gain for fringe areas. Completely 
pre-assembled. Packed two arrays per 
carton. Can be stacked for extra signal 
strength. Price per carton of two$7.10 
Lots of 6 cartons.......... $40.50 
10 ft. 1%" heavy gauge steel 


most, rustproof....... $2.29 ea. 
Orr eee rrr $21.90 
Peer $1.29 ea 


CHIMNEY MOUNTS—? piece heavy- 
duty, rust-proof brackets. No drilling 
or guy wire needed. Includes strapping. 


$1.30 each 


Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 


12 for $1.20 each 
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BIG WAREHOUSE-WIDE SUMMER SALE! 


ARc- S OR 274-N TRANSMITTERS COMPLETE 
3 mes. Fair cond, $10.95 
3 mes. Used . 3.95 
: 7 mes. Used, excel. ¢ xtal.. 4.50 
7-9.1 mes. Used, excel. cond, L xtal.. 10.95 
ARC-S OR 274-N Sacer ERS 
mes. Used cond, ....... sseeeeS 5.50 
é: 8. 1 mes. Used CONG, .. cece es - .7.95 
94, eM. with dynamotor.... 11.95 
90 rt) kes.. xcel. cond, ..... 12.50 
Command Rec ceiver 28V dynamotor -79 
pomnang ad dyn amotor. N 9.95 
MD7 /ARC-5 Pl Modulator. Less dyn... 7.95 
274 “AN TENNA RELAY BOX 
Contains RF meter plus 50 mmfd H. V. 
cuum cond, and relay. New in carton. $3.50 


Ahoy! Marine Gear Specials! Look Alive! 


BOAT quenaest COLUMBIAN MARINE TRANS- 
TER Kill your transmitter trouble 


MA > 
approval guarantee. Dimensions 1 ax 634» 
734 inches. COMPLETE with ‘dynamotor, cords, 
mike, tubes, pretuned and ready We got 
it cheap, so we're sellin’ it cheap 
ONLY 
COMMAND SET MARINE RECEIVER. 
Brand new with dynamotor 
TCS XMTR & REC. COMBO.: 
’ : .? mes. MO or 
Includes dy- 
Excel, cond. 
$175.00 


Complete with all 
xtal con- 
tr in ut; W. output. 
namotor and wenne, ‘loading box. 
Less xtals 


BC223 MARINE TRANSMITTER 

marine tuning unit. Extra tonten unite, mount- 
ing rack, MO or zal control, NEW with tubes, 
less xtals. SPEC $47.50 
Set of 4 xtals. 

DU-1 MDF LOOP: This month. 

With schematic and conversion dope... 27.50 
COMPLETE SCR-269 MARINE ADF COMPASS 
DON’T GET LOST AT SEA! Includes 24 V. in- 
verter, loop, compass indicator, control box, re- 
lay, plugs, flex cable and rack, Excel. cond. 
Plus FREE tech. manual! Only $95. ee 
JEFFERSON-TRAVIS ‘‘Emerson Radio Corp.’ 
RADIO TELEPHONE—5 W., marine. This is it. 
Brand new, NOT SURPLUs. _The latest thing 
for emerge ney stand-by or mall boat gear 
Covers 2-3 mes., x-tal controiied: ship-to- ship 
and ship-to- shore. Has 6 V. input or 

8-10 hours on its own self- -charging 6Vv. 

pack. Needs no special installation. 

operate. Has built-in speaker. Unit comes in 
email metal case , with carrying handle. 

10l@ x x 1312 . Wt, 30 Ibs. 

aia te with mike. . recharging 
structions. Ready to go less xtals and_bat- 
tery $79.50 


b— 26C RECEIVER: Frec 150-15 
ntrol box, flex. 
Toop cable.’ EXTRA ri 
Most parts trend new. fag left- right indicator & plug. 
FOR FAST ACT ON ONLY $45.00 
DYNAMOTOR: 
mils. Used 
DYNAMOTOR: PE73-C 24 V. Brand new..... 7.95 
T-23 /ARC-S TRANSMITTER: The. .BEST VHF job made 
—bar none! 100-156 mes. 28 input, 4 channels, 
x tal contyalie’. Can be used with ARC-5 Command 
Equipme: nt. ses 2—S832A's. Ideal for CAP aircraft 
yaatee ham band. If you order NOW you'll 
RECEIVE "REE , Conversion Manual we 2 (worth 
$2 . Has all conversion dope on VE ARC-5 & 
othe vs. THE Ww HOLE DEAL, HIS MONTH ONLY! 
JUST $27.50 


1. 00 ke. 28 V. with 
Ly indicator, loop, & 


ARC-4 VHF TRANSCEIVER: 2 ae ai 44 mes. With all 
tubes, less dynamotor. 
BPECTAL ccccccccvecccccccccscccseceses $32.50 


SCR-625 MINE DETECTOR 
Supply limited. These may never be repeated 
gaint ideal for locating hidden minerals or 


Used a miners, prospectors, plumbers. 
IKE $55.00 


i TRANSMITTER: UHF. Freq. venge 375-575 
Has silver plated Suning cavit y. ses pair of 
aan doorknob tubes in f Great for UH experi- 
mentation or 4: 20 meter ham or citizens’ band. ood 
cond,, less tube 
A STEAL AT THIS LOW PRICE... .cccccces $7.50 
21 cnaqpencev METER CASE: Wood or metal. 
G ood St. Es 60.066 6b.8 6.008 00K 06600 888 68 $2.9 
8C-375 voweee UNIT: NEW! Bxeluding TU. 5. 
. ceeeecennese . $3.50 
METERS! OUR BARGAIN SPECIALS! 
0-3 VDC 2 in. rd. Simpson........... . $2.49 
0-200 amp. AC 4 in. rd, Weston, CT ratio 
BOOS. ORF oocccccrscccvrcecesecss 4.50 
0-100 VDC move me nt oe 20-0-20 scale. 
in. sq. Sim eee 25 


2 
0-2 20 kilovolt D K i “We stinghouse. 
FS equals 1 ma, “Use external ‘multiplier. 
A) es 
2 

"‘MADC ® in, rd. Weston....... 
rd, Thermocouple ty 

0-9 amp. RF 2 in. Td. Westinghouse. 


Dio 
ui 
%8 
3: 


PROP PITCH MOTORS: 
these like new motors. 
motor rotates 114 rpm. 
excel, cond 
6 APN SIGNAL GENERATOR: Used with radio- 
aire raft altimeter a checking and aligning sets. Com- 
excel, con $39.9: 


Rotate yer be v3 .. gate nna with 
Half hp. 


ath terrife torque. Used, 
.$9.95 


HAMS! HIGHEST PRICES PAID FOR CLEAN 
EQUIPMENT. TELL US WHAT U HAVE. 


All orders F.0.8. Los Angeles. 25% cageett required. 
All items subject to prior sale 


COLUMBIA ELECTRONIC SALES 


522 South San Pedro Street 
LOS ANGELES 13, CALIFORNIA 


TV Booster 
(Continued from page 55) 


The counterpart of this unit is part 
of the main unit itself and supplies 
current for the filament of the type 
7F8 dual-triode as well as to the power 
transformer, 7, which steps up the 6 
volts and feeds it to Rect., and the fil- 
ter network consisting of resistor R, 
and condenser C;, C.. The rectified 
voltage appearing at the junction of 
R, and R; will be around 100 volts 
which is sufficient for proper operation. 


Adjustment 


Rough adjustment of the unit may 
be made as follows. Connect a 6 volt 
a.c. supply to terminals 1 and 2 shown 
in Fig. 3. Connect a short length of 
twin lead from terminals 5 and 6 to 
the antenna input terminals on the TV 
set or booster. The set should be 
tuned in on the channel for which the 
unit is to be adjusted. If it is impossi- 
ble to receive a signal on the set, it 
is better to wait until a fair signal is 
coming through before attempting to 
align the antenna booster. 

Having completed these connections, 


the picture or test pattern should once | 


more appear, along with the sound. 
Now adjust the tuning slug of L. for 
the best picture and adjust L, for max- 
imum sound. Adjust L; first for the 
optimum sound and then for the best 
picture. Next set the slug of the coil 
at a point midway. Adjust L, for the 
best picture and minimum snow. If a 
scope and signal generator are avail- 
able, so much the better and the unit 
may be aligned in a more orthodox 
manner. After installing the unit at 
the antenna it may be advisable to 
make a slight readjustment of L2. Ls 
is less critical in adjustment than the 
other tuned circuits as it is loaded 
with R; and tunes very broadly. 
After assembling the unit in its 
weatherproof cover it may be mounted 
to the mast by means of a band of 


Fig. 6. Chassis and housing assembly. 


CHASSIS MOUNT- a 
ING SCREWS 
oe 


Lwater PROOF 
CONTAINER 


Pickering High Fidelity Components are 
available through leading jobbers and 


for sMuAle Cover only 


Your records (LP’s or Standard) need 
not produce fuzzy, noisy, distorted 
music. In their sound grooves is fine 
musical realism of concert hall qual- 
ity that can be recreated by record 
players if equipped with fine audio 
components: pickup, arm, compen- 
sator, preamplifier, etc. Such compo- 
nents by Pickering are the finest 
available; the choice of engineers, 
leading record critics, music lovers 
and specialists in the production of 
custom record playing systems. 


distributors everywhere; tailed litera- 
ture will be sent upon request. 


PICKERING & CO.,Inc. 
Oceanside, L. L., N. Y. 


Address Department C 


POINT-TO-POINT 


ANTENNAS 
FOR CIVIL DEFENSE 


Follow the lead of military communications ex- 
perts and use the easy-to-erect, efficient and 
economical vertical antennas for those point- 
to-point frequencies in the 160, 80 and 75 
meter bands, plus CAP, MARS and joint dis- 
aster channels. 


Premax can supply aluminum, stainless steel 
and steel Antennas at heights up to 35 feet 
with base and standoff insulators. Also coil- 
loaded Antennas at 9!/2 and 17-foot heights 
which give super-efficiency with smaller size. 


Vertical Antennas with their omnidirectional 
coverage work better with vertically equipped 
mobiles. 


See your distributor or write for Catalog. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO., INC. 
5105 Highland Ave., Niagara Falls, New York 
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Fig. 7. Method for mounting the booster 
unit on the television antenna mast. 


aluminum about 2 inches wide, draw- 
ing it up tight around the can with a 
machine screw. The remaining end 
should be drawn up snug around the 
mast proper. A short length of 300 
ohm line connects the two feedthrough 
insulators to the antenna terminals. 
The antenna is now ready to be placed 
back in position. At the set the lead 
should be connected to terminals 3 and 
4 (Fig. 3) and you are in business. 

It will be found that when this unit 
is adjusted to Channel 5, for example, 
Channels 4 and 6 will also be received, 
although not as clearly as the channel 
to which the booster is peaked. 

At our location we are using a home- 
made 5-element yagi constructed from 
1% inch aluminum tubing and using a 
two-diameter, transformer-type folded 
dipole. 

The antenna is cut for Channel 6 
and, of course, we are using the booster 
described in this article. We use a 
National TV-10T receiver and a Re- 
gency booster. Stations received in- 
clude the following: WFMB-TV (Chan- 
nel 6), Indianapolis (160 miles)— 
excellent; WAVE-TV (Channel 5), 
Louisville (100 miles)—good; WSM- 
TV (Channel 4), Nashville (170 miles) 

good; and WLW-T (Channel 4), 
Cincinnati (200 miles)—good. 

All of these stations are received 
with the unit adjusted for Channel 6. 
The present system has been in use 
now for over a year and has given no 
trouble whatsoever. We are now build- 
ing another combination for Channel 
4. The complete booster costs only 
abuut $7.00 to build from scratch but 
we have gotten our money’s worth out 
of it long ago. 

Experience with this unit has dem- 
onstrated that mounting the booster on 
the antenna proper cuts the snow con- 
siderably as compared to the former 
method of using it at the set. —30- 
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The big new Stancor 1951 Mid-Year 
Catalog lists 441 Stancor transformers 
...the most complete catalog line in the 
industry. All transformers, including 
television components, are classified 
and indexed so you can easily locate 
the unit you need. Each listing includes 
electrical pgoemeenes, dimensions, 
weight and list price. Clear illustrations 
show each mounting type in detail. 
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The 8th Edition of the Stancor Televi- 
sion Catalog and Replacement Guide 
provides you with quick, easy-to-read 
replacement information on 1511 TV 
models and chassis made under 79 brand 
names. All manufacturers are listed 
alphabetically and the models and 
chassis are listed in numerical order. 
A separate section lists all Stancor TV 
transformers and related components 
by part number. 

Both of these up-to-date references are 
now stocked by your Stancor distrib- 
utor, or write Stancor directly for your 
free copies. 
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AUDIOPHILES—Use Stancor transformers to build 
the famous Williamson High Fidelity Amplifier. Cir- 
cuit diagrams and complete parts lists are available 
in Stancor Bulictin 382 at your Stancor distributer. 
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STANDARD TRANSFORMER CORPORATION 


3584 ELSTON AVENUE, CHICAGO 18, ILLINOIS 


WE PAY TOP DOLLARS, 


for all types of 
SURPLUS ELECTRONIC EQUIPT. $ 
Regardless of Condition. Ready Cash for: | 


@ ART-13 Xmitter @ 1-100 Test Sets 
@ DY-17 Dynamotor @ BC-348 Revr. 
@ TS-12 Test Sets @ BC-788A, AM, B or C 
e TS-13 Test Sets @ 1-152A, AM, B or C 
@ MN-26 J or K @ ARC-1 e arc-3 $ 
@ BC-342 © Teletype Equipment | 
e BC-312 @ Any Test Equipment 
© BC-611 Handie e TS-67 | 

Talkie (or any part) $ 
Plus anything you have in Electronics Equipment. | 
Send your complete list, present condition and $ | 
asking price to: 

WEST REGION ELECTRONICS $ 
Dept. V-3 | 

1437 S. Norton Ave. Los Angeles 19, Calif. $ | 


YOUR SERVICE BUSINESS NEEDS!! 
TELE N SERVICE REPORT $3.95 
2.253 
1.60 
75 
1.50 
.60 


1.00 
1.00 


RE 


OELRICH PUBLICATIONS 


4135 N. Lowler Ave. Chicago 41, Ill. 
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Now,in1800 pages 
All data, basic knowledge, meth- 
ods and theory of Radio, Tele- 
vision, Electronics, digested into 
32 sections in complete, quick to 
find, easy to read Handbook form. 


Plan every operation in Radio-TV and Electronics with this 
library set consisting of The Radio Electronics Handbook and the 
Video Handbook. These Handbooks will be your lifelong tools— 
you will use them every day on the board, at the bench, in the 
field. Use them for construction, production, installation, opera- 
tion—use them for adjusting, troubleshooting, measuring and 
testing. They will be your invaluable aid in research, design, 
development, manufacturing or maintenance. With data and serv- 
icing procedures complete, they will make your work faster, 
better, easier 


They give complete coverage of everything in Radio, TV and 
Electronics—and you will find them easy to use—everything is 
presented in plain language—all terms explained; schematics, 
working diagrams and pictures are clearly illustrated for fast 
and easy understanding 


The Radio Electronics Handbook and the Video Handbook are 
works of complete authority prepared by the well-known en- 
gineers Scheraga & Roche, under the direction of William F 
Boyce, famous for the preparation of hundreds of handbooks and 
ials for the U. S. Signal Corps, Navy Communications, Air 
ce Electronics Section, Western Electric Co., General Electric 
Co., Bell Laboratories, R. C. A., Sylvania, DuMont Laboratories, 
National Radio Co. and many others 


These Handbooks are endorsed by leading schools for instruction 


in libraries, schools and i 


n the field. Engineers, Drafes- 


oratory and Production ustry have pure 


chased over 50, of these books for use in their work 

5 Radio jobbers keep them constantly in stock for the con- 
venience of their service and industrial customers. These are the 
nost commonly used books in Radio & TV. Contents are too long 
and complete co describe here », see them at your Radio jobber, 
your bookstore, or send for them on free examination. See for 
yourself what they will do for you 


SEND NO MONEY 
10 DAY FREE EXAMINATION 


SPECIAL OFFER: Save one dollar—get 


both handbooks as shown above in library 
set for $10.90 


| BOYCE-ROCHE BOOK Co. 1 
Caldwell 27, New Jersey 1 
Send ( Library Set (2 books) @ $10.90 

Radio Electronics Handbook @ $5.95 | 

i Video Handbook @ $5.95 . 

In ten days I will send price plus postage, or I will return 

i book tpaid | 

t Offer good U.S. A. and to men in Armed Services 1 

3 Address { 

§ Employed by { 

I Save postage--we pay postage and packing if you send 
money NOW. Money back on same return privilege i 


ln ee ee ee ee ee ee es ol 


92 


Here's Hee— 


/ é S im 
___ WHATS — , 4 ss 2 
; lf fy : 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 
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SPEAKER LINE 
British Electronic Group, 366 Madi- 
son Avenue, New York 17, New York, 
is the U. S. representative for a new 


line of loudspeakers being manufac- 
tured by Electro Acoustic Industries 
Ltd. of London. 

The new Series 2P features an over- 
all diameter of 2%” and a 2.4 ounce 
Alnico magnet. The heavy electrical 
damping resulting from the high flux 
design as well as the flexibly mounted 
low-resonance diaphragm is said to 
provide excellent reproduction free 
from pronounced resonances. The dia- 
phragm is especially treated to make it 
termite-proof and to reduce fungus 
growth to a minimum. 

Although designed especially for in- 
tercoms, this speaker is also suited for 
application in “personals,” portables, 
mobile receivers, test equipment moni- 
tors, and other military and non-mili- 
tary uses. 


REPLACEMENT CARTRIDGE 

The Astatic Corporation of Con- 
neaut, Ohio, has announced a new 
cartridge which was designed as a re- 
placement unit for the 78 rpm snap-in 
Admiral tone arms. 

Designated the 402-M ceramic car- 
tridge, it replaces the Admiral car- 
tridge part No. A1372. 

Output of the 402-M is given as .7 
volt at 1000 cps on Audio-Tone test 
record, the frequency range is 50 to 
10,000 cps. Recommended minimum 


needle pressure is 12 grams and the net 
weight of the cartridge is 8 grams. 
The new unit uses the Astatic type 


“G” replaceable needle with a 3 mil 
precious metal tip. 


STAND-OFFS 

Erie Resistor Corporation of Erie, 
Pa. has developed a new type of her- 
metically sealed stand-off for v.h.f. and 
u.h.f. applications. 

Designated the Style 326 stand-off 
Ceramicon, the new unit provides, in 
a hermetically sealed case, a bypass- 
to-ground through the shortest possi- 
ble path. Full advantage is taken of 
the concentric electrode configuration 
in maintaining this short path by mak- 
ing connection to the outer electrode 
at the plane of the chassis. The result 
is an extremely low and uniform series 
inductance. 

The Style 326 is for threaded mount- 
ing installation. According to the 
specifications furnished it is available 
in standard capacitance values 10, 33, 
47, 68, 82, 100, 680, 1000, and 1500 
xuufd., with a voltage rating of 500 volts 
d.c. 


INDICATOR LIGHT 
A new miniaturized indicator light, 
believed to be the smallest on the mar- 
ket, has been announced by Alden 
Products Company, 117 N. Main Street, 
Brockton 64, Massachusetts. 
This compact 6-volt light, 86L, gives 


a sharp indication that can be viewed 
from any angle. Bulky screw machine 
parts are entirely eliminated and the 
light is only *%4” in over-all length and 
less than %¢” in diameter. The func- 
tional design permits easy mounting on 
a panel without complicated tools or 
processes—it simply pushes into an 
“S” drill hole. 

Complete information is available 
from Norman Curtis at the address 
given above. 


RECORD-REPRODUCE HEAD 

A new multi-channel magnetic rec- 
ord-reproduce head has just been an- 
nounced by The Brush Development 
Company of 3405 Perkins Avenue, 
Cleveland 14, Ohio. 

The BK-1500 series is available with 
from 3 to 14 channels. Design features 
include balanced magnetic construc- 
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I31 Liberty St.. New York. N. Y. Dept. N-7 Chas. Rosen Phone: Digby 9-41124 


July, 1951 93 


Special Offer On This 


Complete RADIO 
ENGINEERING 
LIBRARY 


New, Up-To-Date Edition of Fa- 
mous Library Covers Whole Field 
of Radio Engineering. Places Lat- 
est Facts, Standards, Data, Prac- 
tice, and Theory At Your Finger- 
tips. 


THE five big volumes of the new edition of 
the Radio Engineering Library now include 
the very latest facts, standards, data, and prac- 
tice. This Library will help solve eden of 
problems for designers, researchers, engineers, 
and students in any field based on radio. 
Written by leading radio engineers, these books 
cover circuit phenomena, networks, tube theory, 
vacuum tubes, amplification, measurements, etc. 

give specialized treatment of all fields of prac- 
tical design and application. They provide you 
with a complete cb daenkiite encyclopedia of 
facts. 


5 Volumes * 3872 Pages 2770 Illustrations 
* Eastman’s FUNDAMENTALS OF VACUUM TUBES, 3rd 
Edition. 
* Terman’s RADIO ENGINEERING, 3rd Edition. 


* Everitt's COMMUNICATION ENGINEERING, 2nd Edi- 
tion. 


* Hund’s HIGH FREQUENCY MEASUREMENTS, 2nd Edi- 
tion. 


* Henney’s RADIO ENGINEERING HANDBOOK, 4th Edi- 
tion. 


SEND NO MONEY 


Special Low Price ¢ Easy Terms 

On this special offer you get this Library for 
$34.50, instead of $39.00. You save $4.50 and 
may pay on easy terms. Mail coupon below to 
examine the Library FREE for 10 days. No obli- 
gation. These books are recognized as standard 
works; you are bound to need them. So take ad- 
vantage of this special money saving offer. Maié/ 
coupon at once! McGraw-Hill Book Co., Dept. 
RTN-7, 327 W. 41st Street, New York City. 


McGRAW-HILL BOOK CO., Dept. RTN-7, 

| 327 West 41st St., New York 18, N.Y. | 
| Send for 10 days’ FREE trial, the RADIO ENGINEERING | 
LIBRARY. If nor satisfied I will return books. Orherwise I | 


will send $4.50, plus delivery charges, then; and $5 a month 
| for 6 months. (Reg. price $39.00; you save $4.50). 


| Name 


“"RTN-7 
| City & Strate. 
oO WE'LL PAY DELIVERY CHARGES if y you senitaen 


| $4.50 first payment WITH coupon. Same rzturn privilege for 
| full refund 


| 
| Batas AGdoat.s. oc cescececccscccceccccececces | 
I 
! 
| 
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tion with gaps at front and rear. All 
gaps are in perfect alignment and in- 
dividual channels are cast into one 
integral block of specially selected 
synthetic resin. 

The complete assembly is non-micro- 
phonic and impervious to moisture. 


Shields and pole pieces are grounded to 
the housing. The head has a channel 
width of .050” with center-to-center 
spacing between channels of .125”. 
The gap is .0005”. Maximum output 
level at 1000 cps and 7.5 inches/sec. 
tape speed is .002 volts rms. 


NEW CRYSTALS 

Valpey Crystal Corporation, 1244 
Highland Street, Holliston, Massachu- 
setts, has recently introduced a new 
crystal type dual frequency standard. 

The Type DFS is designed for stand- 
ard frequency applications and incor- 
porates two separate quartz crystals 
entirely independent of one another 
but so designed that frequency stabil- 
ity and zero frequency adjustment are 
equal on 100 and 1000 ke. Both crys- 
tals are highly active and capable of 
producing high oscillator output to- 
gether with instant starting when used 
in conventional circuits. 

Calibration accuracy at 28 degrees 
C is + .005 per-cent. Crystals are 
matched so that one trimmer may be 


used for both crystals which can easily 
be adjusted to zero beat with WWV or 
other standard frequency. A data sheet 
on the Type DFS unit is available 
from the company. 


NEW RECORDER 

Production has begun on a new 
model synchronous magnetic film re- 
cording and reproducing unit at the 
plant of The Stancil-Hoffman Corpora- 
tion, 1016 N. Highland Ave., Holly- 
wood 38, California. 

Known as the Model S5, the new 
unit has been developed to meet the re- 
quirements of both the motion picture 


and television industries. All the 
features of portability, large film ca- 
pacity, minimum flutter, and ease of 
operation have been incorporated. A 
maintenance-free, unique drive system 
permits both synchronous and inter- 
lock drive. The equipment is available 
with both motors installed. 

Using the same electronic section as 
is furnished with the company’s R4 
non-synchronous recorder-reproducer, 
the Model S5 has a frequency response 
flat to 9000 cycles at 16 mm speed or 
15,000 cycles at 35 mm speed. 


AM-FM SIGNAL GENERATOR 

Radio City Products Co. of 152 W. 
25th Street, New York 1, New York 
has recently announced the availabil- 
ity of a pocket size, super-speed sig- 
nal generator that combines a real FM 
signal generator, an r.f. signal genera- 
tor, and an audio oscillator. 

Known as the Model 730, the four 
FM fixed frequencies are actually FM 
modulated to give ample sweep for use 
with ratio detectors. Alignment can 


be quickly made at the ends of the 
band at the 88 and 108 mc. switch po- 
sition. Correspondingly, the 10.7 and 
9.1 mc. switch positions permit align- 
ment of the i.f. sections. 

The ends of the broadcast band can 
be readily aligned at the 1500 kc. and 
550 ke. switch positions. Intermediate 
frequency alignment is provided by 
fixed frequency switch positions of 456 
ke. and 465 ke. An audio outlet termi- 
nal is provided for supplying a 400 
cycle signal externally. 

The unit, which measures 7”x2%”x 
2%” and weighs 2 pounds, comes com- 
plete with all tubes, shielded output 
cables, and comprehensive instructions. 


100 VOLT CONDENSERS 

The Electric Transformer and Allied 
Products Division of the General Elec- 
tric Company, Pittsfield, Massachu- 
setts has announced a new line of 100 
volt d.c. condensers, with double the 
capacitance designed into the same 
condenser space. 

These components meet all the re- 
quirements of “F” characteristics of 
JAN-C-25 for 100 volt d.c. units. For 
applications where an expected life of 
1000 hours is satisfactory, the rating 
can be increased to 150 volts and tem- 
peratures to 40 degrees C. Test results 
show that there is negligible change in 
capacitance from —40 degrees C to 105 
degrees C and the units give full life 
expectancy at temperatures as low as 
-—55 degrees C. 

The thin-paner, thinfoil condensers 
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ENTER RADIO 
TELEVISION 


tna tis Hoven an 


As a young man with a career to build, 
you may today be interested primarily 
in training for Radio — and perhaps 


for TV. But—who knows . you 
may some day have both the desire 
and opportunity to climb further and 
become an Electrical Engineer! Here, 
then, is a world-renowned educational 
plan that permits you to use your Ra- 
dio training as a major stepping-stone 
to an even greater career. 


IN 12 MONTHS BECOME A 
RADIO TECHNICIAN 


Train here for radio shop operator or 
serviceman, mobile receivers and all 
types of transmitters, and for super- 
vision of service personnel. You may 
then advance immediately, or at any 
future date, into courses described 
below. 


IN 6 ADDITIONAL MONTHS 
you become a 
Radio-Television Technician 


An additional 6-months course gives 
you intensive TV Technician's training 
— under the personal guidance so nec 
essary in this expanding field. 


ALSO...vour RADIO COURSE IS FULL 
CREDIT TOWARD THE B.S. DEGREE 
IN ELECTRICAL ENGINEERING 
The Radio course, while complete in 
itself, is one-third of the college pro- 
gram (major in Electronics). Further 
— you are guided scientifically toward 
specialization beyond basic engineer- 

ing training. 
B.S. Degree in 36 months. 
Military, practical or prior 
academic training evalu- 
ated for advanced credit. 
Terms open July, October, 
January, April. 


MILWAUKEE 


SCHOOL of ENGINEERING 


Technical Institute © College of Electrical Engineering 
FREE — Write for “Occupational Guid- 
_ ance Manual” and 1951 Catalog. 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN-751,120 N. Broadway 
Milwaukee, Wis. 


Without obligation, mail Occupa- 
tional Guidance Manual on: 


© Radio-TV © Electrical Power © Welding 
© Heating, Refrigeration, Air Conditioning 
Also send 1951 Catalog for Electrical Engineering, 
B.S. degreein © Electric Power Electronics 


City. . .Zone. . . State. 


oO ‘Check if World War I Il Veteran 
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are comparable in all ways to previ- 
ously offered paper dielectric units 
and, in addition, are smaller in size and 
lighter in weight. They will not intro- 
duce noise into the system and will 
pass signal voltages approaching zero. 
While primarily intended for d.c. appli- 
cation with ripple voltages in ac- 
cordance with JAN-C-25, they will 
withstand occasional heavy discharges. 
They can also be used in low voltage 
a.c. circuits under many conditions. 
MAGNETIC TAPE RECORDER 

The Mark Simpson Manufacturing 
Co., Inc., Long Island City, New York 
has developed a new Sound Reel, dual- 
speed, dual-track magnetic tape re- 
corder which is currently available in 
six models. 

A precision recorder, the new unit 
combines all of the features found 
most desirable for commercial, profes- 
sional, educational, and home uses. It 
records at speeds of either 3.75 
inch/sec. or 7.50 inch/sec. The higher 
speed offers fine tone quality and the 
Re- 


slower speed provides economy. 


cordings are made at both speeds on 
the same track. The dual track per- 
mits full two-hour recording on a sin- 
gle 7” reel. 

Several of the six models available 
have built-in AM radio. All are easy to 
thread and operate. The recording unit 
is built into an aluminum housing, fin- 
ished in green hammertone, which fits 
into a portable carrying case. 

The company will provide complete 
details on these new recorders. 

HIGH VOLTAGE “HYPASS" 

Development of 1000 and 2500 volt 
d.c. “Hypass” three-terminal network 
feedthrough condensers has been an- 
nounced by the Sprague Electric Com- 
pany of North Adams, Massachusetts. 

These new units are especially 
adapted for suppression of radio inter- 
ference and harmonic generation in 
high voltage circuits in transmitters 
and industrial electronic equipment. 

Complete sizes and ratings are in- 
cluded in the company’s Engineering 
Bulletin 212B, available upon request 
written on company letterhead. 


NEW VIBRATOR DESIGN 
The James Vibrapower Company of 
4036 N. Rockwell Street, Chicago 18, 
Illinois has developed a new principle 
in vibrator design. The new “Angle 
Drive” vibrator principle is based on a 
recently-issued U.S. Patent. 


Users’ Reports Prove 


THE OUTSTANDING PERFORMANCE 
of the STRAIN-SENSITIVE 
PHONOGRAPH PICKUP! 


Enthusiastic letters from users all over the 
country are unanimous in praising the quality 
of reproduction obtained with the new 
STRAIN. SENSITIVE Pickup made by the 
Pfanstiehl Chemical Compan 

There are good reasons ~~ al this amazing 
new transducer brings out the brilliance of 
great voices and orchestras... the latent music 
on your records that other pickups leave un- 
touched. 


@ The STRAIN-SENSITIVE PICKUP 


plitude tr ad 


is an 

er with a CONSTANT 
RESISTANCE of about 250,000 ohms, 

@ Signal output is at a practically CON- 
STANT IMPEDANCE LEVEL. 

@ Excellent Transient Response. 

@ NO DISTORTION, phase shift or evi- 
dence of intermodulation ic cudible. 

@ LINEAR RESPONSE, free from peaks or 
resonances. 


Cartridges are available for both standard and 
micro-groove, and can be had with Famous 
PFANSTIEHL M47B Precious Metal Alloy or 
diamond tipped styli. 

A special preamplifier is recessary to provide 
the correct D.C. voltage for the vo Ba element 
and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build your own from the circuit in the literature. 

Ask your radio supply man, or write today 
for complete FREE INFORMATION. 


PFANSTIEHL 
CHEMICAL COMPANY 
107 Lake View Avensa, Wantage, 6 Illinois 


RED ARROW BARGAINS!! 


TRANSMITTING MICAS 


0025 @ 1200 V, .00O5 @ 1200 V, .04 @ 
1200 V, .Ol @ 1200 V. .004 @ 1200 V. 
49c each 
027 @ 2500 V Test, oes @ 2500 V. 
S9c each 
0035 @ 5000 V, .0001 @ 5000 V, .00025 
@ 5000 V. 
79c each 
GE PYRANOL 
-15 @ 12.000 volts Brand New, Individually 
Boxed ees ° $9.95 each 
BC 929 goene HEAVY DUTY LINE 
Excellent ~~ M 3 ft. lengths with 
tion . $17.95 molded rubber plug 
lic each 
SCR 625 MINE BC 456 MODULATOR 
DETECTOR Good, used, with 
Brand New, export tubes ONLY $1.89 
racked $59.95 
FILTER UNIT 
This unit is an excellent buy for parts alone 
Some parts are worth more than we're asking 
for the whole unit 
1—40 MFD @ StOvi ay MED @ 12V; 1— 
5 MPD @ 406 FD SOV 
MFD @ £00 (iF a 
Choke —RF Che roe 1—DPST hs 4 
Misceilaneous hardware, wire, etc. 


Brand New, Original Packing... 89c ea 
(10 for $7.50) 


GRAB BAG! 10 LBS. RADIO PARTS 


Transformers, Chokes, Condensers, Switches, Re- 


sistors, Sockets. Knobs, Insulators, etc. 

HOW CAN YOU GO WRONG? ONLY ..$1.79 

a ee Bg tod BK 22 RELAY 

SRA Brand New. $4.89 

TRA 

MIT i Re $39.95 

TERRIFIC KIT SALE 

Kit of 50 Assorted KNOBS... .... 2.45. $1.19 

Kit of 100 Assorted PAPER TUBULAR 
CONDENSERS, 200 to 800 V. . &.75 

Kit of 10 Assorted VOLUME CONTROL Ss 2.79 

Kit of 100 MICA CONDENSERS 4.95 

Kit of 50 TRIMMERS - 1.98 

Kit of 100 CERAMICON CONDENSERS . 4.95 

DYNAMOTORS 

PF 73—used, F/BC 375. ......00e00 $4.95 

PE 94—used, F/SCR 522.........4+5+ 4.95 

DM 33A—brand new, original carton 4.95 

SLEEVING, various colors and sines. ; 

emgtns «1... ee eee ee eeeees ‘or 25¢ 


10 f 
"(100 for $2. So) 


MINIMUM ORDER—$2.00. Send 25°% 
with order. balance C.O.D. enipess F.O.B 
>. (N residents add 3¢ ales tax 


RED ARROW SALES CO. 
Dept. A 

214 STANTON ST., NEW YORK, N. Y. 

Phone: COrtiandt 7-5425 


deposit 


PSU BUS 
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According to the company, excessive 
hash noise, stuck contacts, poor start- 
ing, and piling are eliminated by 
means of this new design. 

HORN ENCLOSURE 

Electro-Voice, Inc. of Buchanan, 
Mich. has just announced a new 
Klipsch-licensed folded corner horn en- 
closure with direct front radiation for 
12” full-range speakers 

The “Aristocrat” is said to provide 
at least one full octave of added bass 
range at full efficiency (to 35 cps). It 


increases the power handling capacity 
of any 12” speaker by as much as 50%, 
according to the company. 

Full details on the enclosure, which 
measures 2914” x 19” x 16%”, are in- 
cluded in Bulletin 180 which is avail- 
able free from the company. —30-— 


International Short-Wave 
(Continued from page 42) 


department chief, Henrique Leotte Ta- 
vares; chief for the administrative bu- 
reau, Jose Carmo Carrilho. 

Our best wishes go to the Portu- 
guese Radio and its capable staff for 
a long and successful career. 

* * * 
Club Notes 

On July 8 the Canadian Chapter of 
the United 49’ers Radio Society will be 
officially inaugurated at the home of 
the Canadian Director, R. A. (Bob) 
Vance, 117 Wellington St., North 
Woodstock, Ontario. The annual out- 
ing of the United 49’ers will be held 
Sunday, July 15, at the home of the 
president, Edward I. Broome, Route 1, 
Vincentown, New Jersey; all members 
are invited to attend either or both 
meetings. (Boice, Conn.) 

*x ok * 
This Month’s Schedules 

Albania—OTC, Belgian Congo, re- 
cently reported Tirana on 5.825, with 
a m.w. relay 1130-1700. (Stark, Texas) 
ZAA, 7.842, Tirana, noted with news 
1615 to 1630 sign-off. (GDX-aren, 
Sweden) 

Algeria—Radio Algerie, 9.57, still 
noted to 1800 sign-off. (Machwart, 
Mich.) 

Anglo-Egyptian Sudan— Cushen, 
N. Z., reports Radio Omdurman heard 
on 5.975 at good strength in the 2315- 
2345 Arabic period. Is heard then in 
USA on 9.747. Has English on Fri- 
days only at 1230-1300 on 9.747. 
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SALE CONTINUED .. . By Popular Demand 
30 TUBE 630 CHASSIS § ‘7° 


THE PERFECT A SET 


CHASSIS FOR 
CHASSIS 


1621721920224" ane 
PICTURE 5 
TUBES ...- 


$495 


RMA 
GUARANTEE 


Factory wired, 


ADAPTABLE ' aligned & 
FOR COLOR tested. 

% Thousands of our 16”, 17”, 20” and 24” sets are giving new view- 
ing thrills to TV-watchers all over the country. This extra powerful 
super chassis is designed to bring in sharp, clear pictures, even in 
fringe areas. Works in most areas on only an indoor antenna. Has 
Improved Keyed AGC; Full 4 Megacycle Band Width; 15 KV output; 

With Hi-gain Santerd 3 stage SYNC Separator & clipper; Moulded Plastic Condensers; 

Coil Tuner and Uses new voltage doubler; 5-Hour Min. Heat Run at Factory; 
HI-FI 12" Seater Improved high gain front end, down to 45 microvolts; | Synchro 
Complete with Fed. Taxes oes Ay ee — ~—— no ae snr ro eens ra Sound 
. System; Improved linearity adjustme E secc orizontal linearit 

LESS CATHODE TUBE poo te E y jJustment econ norizonta y 


AVAILABLE with DUMONT INPUTUNER ,2%',%42'°.%, 949° 


A PRICE-SMASHING 
VALUE IN TV 
CABINETS FOR 

THE 630 CHASSIS 


— Doors for Without Doors 

“~-17"-19". 
o & 24” 
Picture Tubes 


Picture Tubes 
Beautiful, richly finished, hand 
rubbed mahogany cabinets 
specially designed to house 
the 630 chassis with a 12” 
speaker. A _ perfect picture 
deserves a perfect cabinet. It 
will be a focal point of beauty 
in your home. 40” high x 24” 

x24”, All complete with 
brachete. mask & hardware. 
Above cabinets in biond—$10 


$89.95 stock. end for chrenier” . $59.95 


We carry a complete line of 630 component parts. Write for Price List 


TV TUBE SCOOP | Steere Brand Tybes—Guar.—Up to 40%, off. 1 @ RCA Hi-Fi 12” Speak- 
et : ‘s —$5.95 
All Black, Glareless 188 2.65 63-30 | $1.20 or 
Sheldon, Zetka & TRL aya es: 3 “331° Standard coil tuner— 
9” ro = 6AL5 2.00 e .74 g 
ve ' — oa ones ay 4 6GAV6 2:00 1:20 1.20 $ 
16” coal, or sound ee OBCG 3:65 i ° i320 * ak 
i rt. oO ee eeees . $ 3 2.65 v 3 
ai rectangular “<.cccc.. 495 amas = 3:20.88 "30 TV Masks 16”-17" 
“hy #33 £88 i), Se es 
. R peve - ° 1.8¢ ° . 
Mask for 24 14. 2AU 2°40 1:69 1:74 | @ 300 OHM TV Wire— 
All Tubes ‘Fully 12807 863-50 3 1.08 Brown, $3 100 ft.; 
Guaranteed for 6 Months | 2576 — 1:50 . @ | ; 1.05 Clear $3.50 100 ~™ 
50A5 3 65 4 i j 
DuMont _ In wunee oe $20. oo Sintmum order on Tu Many others in ° ee it » 
FM and TV Bands 5 jock. Write for 10 o prisms, a, 
All merchandise is brand new, factory fresh & fully ee Mail & phone — rs filled ase pe ei . C4 ce oe 
check or money order for $25 as deposit on TV chassis 20¢% on other items. Balance C N. 
Prices subject to change without notice. No additional taxes to pay. Prices in accord with OPS’ Ne 
AIREX RADIO CORP 171 WASHINGTON ST., N.Y.C.7, NY. 
e WOrth' 2-4029; WOrth 2-9575 


Sold to WHOLESALE Distributors only 


(EFFECTIVE APRIL 1, 1951) 


ROTOR 4 CONDUCTOR WIRE 
Very Low Price on 1000 Ft. Metal Spools 


300 OHM TV WIRE—POLYETHYLENE INSULATION 


20-Gauge 80 Mil Web TERMS: 
20-Gauge 50-55 Mil Web n,n 
22-Gauge 50-55 Mil Web C.0.D., 
22-Gauge 40 Mil Web nena 
Back in Production on Our Full Line * WRITE FOR PRICES 
JERSEY SPECIALTY COMPANY 
LITTLE FALLS, NEW JERSEY All Phones: Little Falls 4-0784, 1404, 1405 
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PHOTOFACT BOOKS 


Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 82 
x11". Order TV-1 Only $3.00 


Television Antennas. New 2nd edition. Describes all 
TV antenna types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated. 
Order TAGE .ccccccccccccccccccccccccecs Only $2.00 


Television Tube Location Guide. Accurate diagrams 
show position and function of all tubes in hundreds of TV 
sets; helps you diagnose trouble without removing chassis. 
200 pages; pocket-size. Order TGL-1........ Only $1.50 


1949-1950 Record Changer Manual. Vol. 3. Covers 
44 models made in 1949, including multi-speed changers 
and wire and tape recorders. Original data based on actual 
analysis of equipment. 286 pages; 8Y2 x 11¢; paper- 
eund. Grdler GERD. . o ccccccccesccscceses Only $3.00 


1948-1949 Changer Manual. Vo!. 2. Covers 45 models 
made in 1948-49. Paper bound. Order CM-2. Only $4.95 


1947-1948 Changer Manval. Vol. 1. Covers 40 post- 
war models up to 1948. Order CM-1........ Only $4.95 


Recording & Reproduction of Sound. A complete av- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9”. Order RR-V. 1... cece eee eeeee Only $5.00 


Post-War Audio Amplifiers. Vol. 2. A complete analysis 
of 104 well-known audio amplifiers and 12 well-known 
tuners made in 1949-50. 368 pages, 82 x 11”. Order 
BAD .cccccccccccccccccccccccccsccccees Only $3.95 


Post-War Audio Amplifiers. Vol. |. Covers 102 ampli- 
fiers and FM tuners made through 1948. 352 pages. Order 
i. 6. baccacesesesevancqscssnevcieses Only $3.95 


Auto Radio Manual. Complete service data on more than 
100 post-war auto radio models. Covers over 24 mfgrs. 
350 pages, 8Y% x 11”. Order AR-1......... Only $4.95 


Communications Receiver Manual. Complete analysis 
of 50 popular communications models. 246 pages, 82 x 
00°, Garden Geb. cccccecccccccoccceceses Only $3.00 


Radio Receiver Tube Placement Guide. Accurate dia- 
grams show where to replace each tube in 5500 radio 
models, covering 1938-1947 receivers. 192 pages, pocket- 
Gas. Gober Webeccccccccccccccccceecesee Only $1.25 


Dial Cord Stringing Guide. Vol. 2. Covers receivers made 
from 1947 through 1949. Shows you the one right way to 
string a dial cord in thousands of models. Pocket-size. Order 


BES c ce ccccccccccocccsecsccceesesesooce Only $1.00 
Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1946. Order DC-T..... 5. ce eeeeeeee Only $1.00 


Radio-TV Industry Red Book. 2nd Edition. Complete data 
on replacement parts for 22,000 sets made 1938-1950, 
including valuable TV information. Covers all major replace- 
ments. Over 600 pages.....+-ceeeeeeeecees Only $3.95 


Making Money in TV Servicing. Tested, 
proved methods of operating a profitable 
TV service business. Written by Eugene 
Ecklund, B. E. E., former manager of the 
National Service Department, Allen B. 
DuMont Laboratories, Inc. Covers planning, 
financing, work control, purchasing, service 
charges, advertising—plus much more. Own 
this practical guide to success now. Over 
130 pages. Order MM-1.... Only $1.25 


Order from your Parts Jobber or write direct to 
HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, indiana 


HOWARD W. SAMS & CO., INC. 


| (EST); 


| Angola—Radio Diamang, Dundo, was 
logged recently on 9.190 at 1350, prob- 


ably testing. (Pearce, England) WRH 
lists this one on 8.242; some overseas 
sources say has moved to 9.210, a fre- 
quency listed for OTH, Belgian Congo. 
ISWC, London, others, report CR6RD, 
Nova Lisboa, moved from 11.925 to 
9.705, also on 7.152, at 1300-1530. 

Argentina—LRS2, Radio Splendid, 
noted to 0000 sign-off. (Cushen, N. Z.) 
Radio El Mundo, Buenos Aires, is on 
the air 0530-2235 over LRX1, 6.120, 10 
kw., and LRX, 9.660, 7.5 kw.; all-Span- 
ish. (WRH Bulletin) The Argentine 
outlet on 11.84 is not Radio Belgrano 
but LRT, Tucuman, although at times 
it does relay Radio Belgrano programs 
and the Radio Belgrano announcement 
is heard. (Rastorfer, N. Y., others) 

SIRA programs in English noted at 
good level 1930 over LRA, 9.69. (Freas, 
Wisc.) 

Australia—VLM, 4.917, Brisbane, 
noted signing on daily 1500. (Pearce, 
England) Heard mornings (ZEST) in 
the USA. 

Austria—Blue Danube Network, 
9.617, Salzburg, noted 0400 with head- 
line news, weather report. (Pearce, 
England) Innsbruck, 6.000, noted 0000 
with music; all-German. (Bellington, 
ee 
~-Aeores—Ponta Delgada, 11.090, is 
definitely on summer schedule of 1400- 
1500. (Bellington, N. Y., others) 

Bolivia—“Radio La Cruz del Sur” 
(“The Southern Cross Radio Station”), 
La Paz, 9.505, is scheduled weekdays 
0930-1300, 1800-2100; Sundays 0700- 
0830, 1100-1700; has had all-Spanish 
programs but soon will have English 
half hour Saturdays 2115-2145. (WRH 
Bulletin) 

Brazil—Radio Quitandinha, 5.045; 
Petropolis, heard at good strength in 
Scotland after 1700; all-Portuguese 
programs. (McWalter) Wants reports 
from anywhere in the world. 

Radio Jornal do Commercio, Recife, 
Pernambuco, sent schedule of 15.145 at 
0455-1400; 6.085 at 1700-2100; 9.565 at 
0455-1200, 1400-2100; “Brazil Calling” 
(English) is now 2005-2030. (Boggs, 
Mo.) PRL4, 9.770, Rio de Janeiro, Ra- 
dio Ministerio de Educacao, is well re- 
ceived 1600 in Britain but with slight 
spread at times from OTC2, 9.767, Bel- 
gian Congo; PRK5D, 6.000, Radio Incon- 
fidencia, Belo Horizonte, has been 
logged at good strength in Britain after 
1730. (ISWL Bulletin, London) PR17, 
9.72, Rio de Janeiro, heard opening 
0400 with melody on chimes. (Belling- 
ton, N. Y.) 

British Guiana—ZFY, Radio Deme- 
rara, “The Voice of Guiana,” listed by 
the station on 6.000 (actually around 
5.985), is scheduled 0515-1145 (Sun- 
days from 0545), 1445-2045; power is 
now 600 watts but soon will be in- 
creased to 2 kw. (Lane, South Dak.) 
Heard in Scotland 1815-1845. (Rodger) 

British Honduras—Stark, Texas, 
hears a weak signal from Belize on 
approximately 4.963-4.965 evenings 
noted to after 2100 some days. 
Bulgaria—Sofia noted with English 


| 1500-1530 and 1615-1630 on 7.255 paral- 


lel with 7.671. (Pearce, England) 
Noted in dual on these channels in 
Bulgarian 2255. (Bellington, N. Y.) 

Burma—When this was written, Bal- 
bi, Calif., was hearing Radio Manda- 
lay, 7.41, after 0615 when the USSR 
signs off on 7.40; Radio Mandalay has 
news 0615; French 0700; weak most 
days. 

Canada—VED, 8.265, Edmonton, Al- 
berta, heard 0130 with dance music; 
CWQRM. (Russell, Calif.) 

Canary Islands—Radio Clube Tene- 
rife recently sent three QSL cards— 
one for report of more than a year ago, 
one for report a year old, and one of 
six months ago; must reply only at 
intervals! (Pearce, England) 

Ceylon—Radio Ceylon, 15.12, noted 
0930-1200 when closes with “God Save 
the King.” (Saylor, Va.) Noted closing 
Commercial Service 1145 on 11.975. 
(Pearce, England) Heard on 9.52 at 
1900. (Stark, Texas) 

Chile—CE1515, 15.15, Santiago, Ra- 
dio Corporacion, verified via airmail in 
21 days, with attractive pennant. 
(Cushen, N. Z.) CE619, 6.19, another 
Radio Corporacion outlet, heard in 
Brazil around 2100-2300 closedown. 
(Serrano) Valparaiso, 11.900, noted 
1815-1900 on a Saturday with dance 
music. (Rastorfer, N. Y.) 

China—Chinese news originating in 
Peking noted 0700 on 5.915, 5.985, 6.10, 
6.155, 6.34, 6.39, 6.43, 6.65, 7.10, 7.50, 
9.73, 10.26. (Balbi, Calif.) Radio Pe- 
king, 15.060V, 11.685, noted in Chinese 
at 1650. (Pearce, England) When this 
was compiled, POW messages (Korean 
War) were heard around 0445 (Eng- 
lish). (Balbi) 

Colombia—HJDE, 6.145, sent new 
pictorial QSL card. (Pearce, England) 
HJCT, 6.20, and HJCQ, 11.68, noted 
2320 in dual, news in Spanish by man. 
(Bellington, N. Y.) 

Costa Rica—Radio Athenea, San 
Jose, lists schedule of 0730-0000 on 
11.972. (Boggs, Mo.) Actually, TIHH 
operates on approximately 11.965. 
Cushen, N Z., reports TIRH, 6.150, 
heard at weak strength to 0000. (Cush- 
en) Signs off 0000; has QRM from 
HJDE, 6.145, Medellin, Colombia. (Ras- 
torfer, N. Y.) 

Cuba—COCY, now “dropped” to 
around 11.735, noted to 0030 when signs 
off with both Spanish, English an- 
nouncements. (Cushen, N. Z.) Radio 
Cadena Suaritas has moved up to 9.853. 
(Stark, Texas) 

zechoslovakia—Prague, 9.55, noted 
1605 with English in progress; in Eng- 
lish 1940 on 9.55, 11.84 (another day on 
9.55, 11.875); on 9.55, 11.875 with Eng- 
lish 1400-1430; opening 2345 in Czech 
on 9.504. (Bellington, N. Y.) Heard in 
Britain on 9.55, 11.875 with English 
0715, 1400-1430, 1600-1630; in Spanish 
1700 on 9.504 after time pips, with pro- 
gram for Spain. (Pearce) Noted with 
news 0130 on 11.84. (Saylor, Va.) 

Denmark—Summer schedule _ to 
North America is 1630-1715 on 15.320, 
repeated 2030-2115 and 2145-2230 on 
9.520. (Herd, Dela.) First half-hour is 
Danish, remainder English. 

Dominican Republic—H19T, 6.190, 


RADIO & TELEVISION NEWS 


hii” TUBES—Radio oni TV : 
5c 45, ea. 5c ea. 19. ea. 4. ea. $44 ea. 


6 FOOT LINE CORDS 10% deposit with order, balance P, e 

C.0.D. $1.00 handling charge for 

will be scarce—UL approved cord orders tess than $5.00. All ship- » remier 

and plug—10 for $1.95 ments F.0.B. Chicago. Our parts 
and tubes are warranted to be 3 “4 RADIO TUBE co 
100% replacements for the proto- § . 

TWIN LEAD types in the listings above. Prices . 
55 Web virgin polyethylene, 300 ohm twin lead pig ben en teen ot rr 551 West Randolph St 
in either clear or brown 1000 ft. $19.95 nois residents add 2% sales tax. 


Chicago 6, Illinois 
Phone ANdover 3-1590 


100 ft. 2.25 ORDER TODAY! 
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tewsreeé QUICK SALE! 


All Me’ & Nationally Known 
Tubes 


Many below wholesale 


TV TUBES—All Black 
Nationally Advertised Brands 


14” rect, . -023-28 
17 37 


36:9 
Tubes Guaranteed. 


16" rect. or rd. -839- 49 

“ rd. metal . 6.41 

An Factory eiasentaed 
Individually Boxed. 


Extra Discounts—25 or more, 5%; 100 or more, 10%. 
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PHONO PARTS 
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100 K w /sw 44” ans aft 39e¢ Turntable ... 4.69 Ea. 
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STEVE-EL ELECTRONICS CORP. 
Dept. RN-7, 65 Reade St., New York 7, N. Y. 
COrtlandt 7-0086 


| Puerto Plata, noted to 2100 sign-off. 


| from 6.853), 
| at times runs as late as 2400. 


(Rastorfer, N. Y ) 
Ecuador—HC1AC, 6.210, now signs 
off 0012. (Cushen, N. Z.) Emissora 


Costa Sul, Salinas, noted on 6.885 (up 
signing off 2245 although 
(Stark, 


| Texas) 


El Salvador—YSLL sent nice verifi- 
cation in letter (Spanish); said out of 
QSL cards but would send one when 
printed. (Machwart, Mich.) 

Finland—Helsinki, 15.19, 9.55, noted 
with news 0715, announced repeat at 
2200 on announced channels then in 
use (15.19, 9.55, 17.800) (Pearce, Eng- 
land) Strong in N. Y. on 15.19 at 2200 
(English news repeat). (Bellington) 

France—English schedules for sum- 
mer are 0300-0315, 6.145, 7.240; 1345- 
1400, 6.200, 7.180; 1500-1600, 6.200, 
7.180. (Catch, England) Principal 
overseas beams from Paris now are 
1900-1930, 9.560, to Antilles, Fr. Gui- 
ana; 2300-2330, 9.620, to Madagascar, 


Reunion; 0030-0130, 9.550, 17.850, to 
Tahiti, Pacific Islands; 0145-0245, 
15.240, 17.850, to Fr. East Africa, Fr. 


Equatorial Africa; 0300-0345, 11.700, 
17.850, to New Caledonia, Pacific 
Islands; 0630-0700, 17.850, to Antilles, 
Fr. Guiana; 0815-1030, 15.400, 17.850, to 
Indo-China; 1115-1215, 9.680, 15.350, 
to Madagascar, Reunion; 1515-1645, 
11.700, 15.240, to Fr. East Africa, Fr. 
Equatorial Africa; 1730-1800, 9.680, to 
Indo-China. (WRH Bulletin) 

French Indo-China (Vietnam)— 
When this was compiled, Balbi, Calif., 
was hearing Radio France-Asie’s an- 
nounced 9.524 channel on 9.755 instead, 
mornings; RFA also was noted with a 
separate program on 7.225 (but had 
been moving around the 41-m. band 
widely). And “The Voice of Vietnam” 
was being heard up to 0715 on only 
9.62 (should also use 6.115, 6.19); news 
0915. Rosenauer, Calif., notes the 11.78 
channel of RFA running as late as 
1100 now. 

French West Africa—Radio Dakar 
sent schedule of 0200-0300, 0600-0830, 
1300-1800 for 11.896; 1400-1600 for 
15.346; still noted with English news 
1400. (Serrano, Brazil, others) Noted 
on 11.896 at 0245-0300 with news in 
French at slow speed. (Bellington, 
N. Y.) 

Germany—“Radio Free Europe” has 
received the Peabody Award for “its 
contribution to international under- 
standing.” (Bellington, N. Y.) Noted 


| on 6.130 yet but opening now 0950 with 
bell tolling instead of former 1020; be- 


gins program 1000. (Pearce, England) 
OTC, Belgian Congo, recently listed 


| “Free Russia Radio” on 7.550 at 1515- 


1555. (Stark, Texas) 

Hamburg, 7.29, and Osterloog, 11.795, 
noted in dual recently 0057. Leipzig, 
9.728, heard signing on 2227 with se- 
ries of 9-note chimes followed by 
march-song by chorus; man announced 
in German; fair level in N. Y. (Bel- 
lington) Baden-Baden, 6.320, is sched- 
uled now Sundays 0100-1900; Satur- 
days 0000-2000: Wednesdays 0000-1900; 
other days 0000-1815. (Catch, England) 

Greece—Radio Athens still heard 


opening 2000 to North America (Greek 
and English) on 11.720; noted opening 
0000 on 7.300 in Greek. (Bellington, 
N. Y.) Radio Sweden reports an addi- 
tional Greek Forces Station on 8.054, 
1200-1600 weekdays (to 1630 Sundays). 

Greenland—Godthaab’s (measured) 
6.677 channel is being heard by Pearce, 
England, in Greenlandic and Danish 
around 1755-1850 sign-off; on with or- 
chestral notes; off with “funeral-like” 
orchestral number. Bellington, N. Y., 
says reports for Gronlands Radio may 
be sent either direct to Godthaab or to 
The Greenland Department, Cultural 
Division, Vangehusvej 12, Copenhagen, 
Denmark. 

Guatemala—TGWA, 9.76, noted with 
English program, Tue., Thur., Sat. 
1930-2000. (Boggs, Mo.) By this time, 
TGNA should have its new 25-m. out- 
let (11.850) in operation; English is 
2200-2230 or later. (Herd, Dela., 
others) Radio Nuevo Mundo, about 
6.145 (listed TGJA, 6.230), noted 2300- 
2400 sign-off. (Rastorfer, N. Y.) 

Haiti—4VEH, Cap Haitien, sent 
schedule of 0600-1830 on 9.750, from 
1830 on 9.758; now uses 700 watts but 
expects to have a new 10 kw. trans- 
mitter, now being built, in operation by 
the end of 1951. (Dary, Kans.) When 
this was written, 4VRW had moved 
from 9.850 to 9.845. (Stark, Texas) 
4VCM, 6.407, Port-au-Prince, “Magloire 
Broadcasting Circuit,” heard in Swe- 
den 1945-2030 sign-off. (GDX-aren) 

Holland—Hilversum noted recently 
on 9.59 at 0230-0300 or later testing 
(with recordings, Dutch and English 

(Continued on page 106) 


New AM ee 


(Continued from page 59) 


detector, tuning condenser, oscillator 
coil, i.f. transformers, and only five 
other components. The AM radio 
makes use of a loop antenna which is 
located on the side of the cabinet. 

The AM tuner obtains its filament 
and “B +” voltage from the television 
power supply and uses the TV sound 
strip for audio amplification. The 350 
volt “B+” bus in the TV section is 
applied to the tuner through the selec- 
tor switch and resistor Rao. Resistor 
Roo and condenser C»; form a voltage 
dropping and decoupling network. The 
audio signal from the filpec (r-f. filter) 
at point “S’” is connected through the 
switch and developed across the vol- 
ume control. The signal is then ap- 
plied through condenser Cw to the grid 
of the audio amplifier in the TV sound 
strip. 

The same control knobs are used for 
all three sections of the receiver. The 
“Off-On-Volume” control turns the re- 
ceiver off and on and adjusts the sound 
level and the “Tone” control varies the 
output response from bass to treble. 
The “Station Selector” knob is cali- 
brated in television channel numbers 
and radio station frequencies and is 
used in tuning both the AM radio and 
television. —30- 
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ney ; | 
Custom-Built Amplifier 
(Continued from page 40) 


The output of either the preampli- 
fier or the tuners is fed to a “Loud- 
ness Control.” This control is used to 
vary volume but it differs from a sim- 
ple volume control in that it compen- 
sates for the fact that the human ear 
becomes less sensitive to low fre- 
quencies as the volume of sound de- 
creases. If every reproduced sound 
were heard at its original volume 
there would be no difficulty. Since the 
average living room would be lifted 
right off its foundations by the volume 
of a symphony orchestra, listeners play 
their records and radio at much lower 
than original volume. The balance be- 
tween highs and lows changes, then, 
and the bass seems to disappear. 

To restore as nearly as possible the 
original balance, the “Loudness Con- 
trol” accentuates the bass as it reduces 
the volume. The amount of accentua- 
tion is very closely calibrated accord- 
ing to the characteristics of the aver- 
age ear as displayed in the famous 
Fletcher-Munson curves. The control 
is a rotary switch with 17 positions. 
Volume is varied in steps of 2 db, with 
bass compensation every third step. 
The effect on the hearer is amazing 
and a “Loudness Control” is one of the 
important features of these audio sys- 
tems. ° 

There is one “Loudness Control” 
available through some parts jobbers 
(though no commercial amplifier in- 
cludes one). This may be used with 
good results. The writer has found, 
however, that the switch of this con- 
trol sometimes does not make positive 
contact; he therefore builds his own. 
It is a fairly intricate job, for there 
are 23 resistors and six condensers 
mounted on the switch. Persons dupli- 
cating this amplifier are advised to use 
the commercial product. 

The arm of the “Loudness Control” 
connects to the grid of a 6J5 cathode 
follower. The cathode output is in the 
neighborhood of 500 ohms and the line 
between preamplifier and main am- 
plifier may, therefore, be as long as 
would ever be required in a house, 
even if the amplifier itself is con- 
cealed in a closet in another room. 
The .1 ufd. blocking condenser is sat- 
isfactory because the amplifier input 
is at high impedance. 

Fig. 4 shows a variation in the out- 
put circuit of the control unit designed 
and used by the writer when a tape 
recorder is part of the installation. The 
arm of the A section of the selector 
switch, instead of connecting to the 
“Loudness Control,” goes to the grid 
of one section of a 6SN7GT, which is 
used in place of the original 6J5. The 
cathode output of this triode goes to 
the high-impedance input of the re- 
corder and also to a switch. The other 
contact of the s.p.d.t. switch connects 
to the playback output of the recorder 
and the arm goes to the top of the 
“Loudness Control.” The arm of the 
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BIS YOUR RECTIFICATION 
PROBLEM 
LISTED HERE? 


Battery Charging 

Battery Elimination 

Business Machines 

Carbon Arc Lamps 

Dynamotors 

Electroplating 

Elevator 

Exciter Lamps 

General Laboratory Use 

Generator Fields 

Magnetic Brakes, 
Chucks, Separators 

Motors 

Relays 

Solenoids 

Telephone 


GPA 28100* 


Whatever your particular application of D.C. may be, it 
need not be a problem. The OPAD-GREEN COMPANY is 
prepared to offer its services in designing and constructing 
Selenium Rectifier power supplies and equipment for your 
specific needs. 


Write today for our Power Supply Specification Form which 
will assist you in establishing your requirements. Our pro- 
posals and recommendations will be forwarded promptly 
upon receipt of this data. There is no obligation for this 
service. 


*Custom Power Unit rated 0-28 Volts D.C. at 100 Amperes: maximum ripple 5%. 


S OPAD-GREEN COMPANY 


71-3 WARREN ST., NEW YORK 7, N. Y. PHONE: BEekman 3-7385;6 


@ Many fans spend hundreds 
of happy hours listening to city 
and state police calls on their Polic- 
Alarm radios. . . . Polic-Alarm Model 
PR-31 is a quality radio which will give 
years of mantietnen service on the 30-50 mc, 
band. Can be used on either AC or DC cur- 
rent of 115 volts. 

Besides police calls, the 30-50 mc. band 
also is used by fire departments, ambulances, 
border patrol, forestry, maritime, railroads, 
pe phwen and — open. Enjoy the thrill 
of listening to these vital messages 
at home. Model PR-31 (illustrated) $44.95 

Polic-Alarm Model PR-8 is available jor 
152-162 mc. band reception. 


Fee, GN. 664 cacesseecesed $44.95 


DLicaLARM 


| 
| RADIO APPARATUS CORPORATION 


DEPT. RN-7, 310 FOUNTAIN SQUARE THEATRE 
BLDG., INDIANAPOLIS 3, INDIANA 


For Military 
Prototype 
Equipment 

Use TRIAD HS 
Transformers 


Eliminate Redesign 


Triad “HS” (Hermetically Sealed) 
transformers built to MIL-T-27 
requirements are carried in stock 
as standard items by all Triad dis- 
tributors. Available as a complete 
line in matching construction, they 
simplify and expedite the design 
and production of any electronic 
equipment. 


“Climatite” Treated 
Wide Frequency Range 
Reduced Field Pick-up 
Small Size 

Low Distortion 


Le 


t=: MFG CO 


2254 Sepulveda Blvd. 
Los Angeles 64, Calif. 


Write for 
Catalog TR-51 


Heavy bus bar is used for ground connections in this power supply as well as 
in the amplifier. Be sure to make holes for condenser connection lugs large 
enough to prevent any possibility of arc-overs in the power supply circuit. 


latter connects to the grid of the sec- 

|ond 6SN7GT triode, the cathode out- 
put of which goes to the power ampli- 
fier. 

For normal use, then, the switch is 
set to the “N” or “Normal” posi- 
tion. The output of the preamplifier 
or tuner (depending on the position 
of the rotary selector switch) goes 
through both cathode followers, be- 
tween which it encounters the “Loud- 
ness Control.” At the same time, the 
first cathode follower feeds the input 
of the tape recorder, which, if turned 
on, will record the records or radio 
programs. When it does so, it is not 
affected by the “Loudness Control” 
and frequency response is perfect. 

To play back a tape or monitor from 
the tape while recording, the switch 
is set to the “T” position. Then the 
tape output goes directly through the 
“Loudness Control’ and the second 
cathode follower to the amplifier. With 
this circuit, all undesirable interac- 
tions are eliminated and the “Loudness 
Control” is in the circuit only when it 
should be. There is a loss of 6 to 8 db 
between selector switch and the am- 
plifier due to the extra cathode fol- 
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Fig. 4. Modification of the preamplifier 
circuit permits use of a tape recorder. 
This circuit replaces everything in Fig. 
3 following the output of switch §S.,. 


lower, but this may be compensated 
for by advancing the 1 megohm, screw- 
driver-adjusted volume control (Ru, 


Underchassis view of preamplifier shows how tubes are mounted on rear apron 
of the chassis. All of the wiring under the chassis must be kept very short. 
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SCR 508 EQUIPMENT 


BC 603 Receiver $24.95 Exc. Used 
BC 604 Transmitter 12.95 Exc. Used 
BC 605 Amplifier 4.95 New 

BC 606 Control Box -95 Exc. Used 
FT 237 Mounting. . 9.95 Exc. Used 
MP 48 Mast Base... 2.95 Exc. Used 
MS Mast Sections... i non 49 

TM 11-600 Tech Manual 1.95 

Crystals, Set of 80. . 19.95 


PE 206 INVERTER 


300 Crs 300 VA... Urea $3.95 


SCOTT HI-FI OUTPUT 
TRANSFORMER 


Made for Scott Navy Receiver. Fully Potted. Primary 
5000 ohms. Secondary: 600 ohms center tapped 
and 60 ohms center tapped with 

inverse feedback. ere 


New . 


ARROW “The Home of Values!” 


i CW 49505 
leather headband and rubber cushions. Used 


1 AD-1 MOTOR 


§ 24 VDC-1/12 HP 6000 RPM 
Intermittent Duty. 


PE 97 or PE117 


Vibrator Power Supply for BC 620 and acl 


§.659. Used—Less Tubes, Vibrator and 
1 Condenser... oak 


PE 120 


i 

t Vibrator Power Supply for BC 620 and BC 659 
with Tubes, etc.-Complete for 6 or 12 

| Volt operation. Used s 


t TU-5B 


§ TUNING UNIT for BC-375 


TUBES! 


TUBES! 


1 SCR 625 Famous 


( High impedance headset complete with 98c 4 
[| Companies, Plumbers, Ete. 


: price. Recently advertised at 


4 

; $59.50 
WHILE THEY 

st LAST! 


vow $3.95 


Army Mine-Detector 
For Pr tors, Miners, Oil 


This unit is being offered now 
at a considerable reduction in 


$79.50 it is now available in the 
same brand new wrappings 
in suitcase style carrying 

case (less batteries) at 


TUBES! 


2E22... $1.09 80 3.29 
39° 49° | 69° 89° $L59 [2 32 we 
O1A 161 30 spec. 1625 | 2V3G 0Z4A_ CK1005|1B26 6C4 9002 6AGS5 304TH.....10.95 813 -95 
01B 1G6GT 33 1626 | 637G 1AS5GT 1B32 HE 9003 6AK6 304TL 10.95 866A 1.69 
o1c 1H4G 34 6T7G 2X2 1LDS  6K6GT 1624 307A. . 4.95 872A 2.29 
1A6 1H6G cars coer ad cxee 803 z 830B 2.95 
1B4P 2C26A 39/44 
is 288 iBT zr cRIGT zANG Seer CATHODE rp7..$1.95 srp7..$1.95 
cé 3D6/1299 CRP 72 
1E7GT 10Y¥ 3 1235GT sw7e swe VR150 RAY 4AP10. 1.95 5GP1.. 3.95 
F4 1SR 95 77 717A 
1FSG 19 1619 211 «957 | 705A GALS 1613 TUBES SBP4... .$3.95 
CABINET CH-118 MISCELLANEOUS OIL FILLED CONDENSERS 
Olive drab in color, this cabinet has a full length SPECIALS! : — sees vee ae 2 for $1.00 
interlock access door on the rear. The front takes be, a 3for 1. 

k 8 ; e , Used New 1-1-1 mfd 1200 VDC 59c¢ 2for 1.00 
the standard 19” panels with 60 inches of height and D a 1-.1 mfd 2000 VDC 39 ‘o - 
20 inches deep. It is shock mounted on a heavy RA 10 DA Receiver : O52.50 COA ‘5 mfd 750 VAC _ sae ie 
steel platform and has a two-inch protrusion fully BC 347 Interphone Amplifier -95 "5 mfd 1500 VDC 39¢ 3for 1.00 
covering one side to accommodate wave trap and a. he ‘ 1.49 er "35 mid 600 VDC B/T a . = 

iri ; i i e air . . r ? 
ae. Louvered vents allow air $34 top and FL 8 Filter. > 2.98 = iiss Fn VDC 24c Sfor 1.00 
4 . =! lias Meter . 3.95 . ondensers. A real val t 
Each F. O. B. Chicago. . ‘ie “ RL 42 Antenna Gearbox Motor and + B_. 
AN ARC-S VHF Transmitter — MONTHLY SPECIAL! 
RA 52-RECTIFIER BESS AR nn .-------- 20.98 | | BS/APHA, 100 meter Lorn receirer plus high 
A transtat controlled rectifier to produce high volt- p AB ny aide channels tuneable 1.6-3.3 mc; one channel tune- 
age DC from 110 VAC 60 cycle source. Up to enclosed 214,"x334"x5%". able 7.58-11.75 mc. This 400 cycle receiver 
11,500 volts DC at 50 watts. Metered high voltage Saas Tain 79 may be converted for 60 cycle opers-$14 a5 
(O-15KV) and current (0-20 MA). 40 Amps Picea Meenas rein “59 tion. Excellent condition, with tubes' . 


DE nc cusenteoseetssunee s 


BC 768 


Radic Receiver Chassis. Complete except for 

13 tubes. This chassis with standard 19” panel front 

contains the receiver for 493.5 MC complete with 

power supply and an additional low tage power 

supply that originally supplied the keyer BC 770 

as described below. 

110 VAC 60 cycles is the primary voltage. 

Five 10 mfd—600 VDC oil filled GE condensers are 
used as filters. Five stages of 49 MC IF's. 

Two of 10.4 MC, 6.3 VAC Transformer and of 
course power transformers—chokes and miscel- 
laneous parts. 

All units are in good condition as removed from new 

equipment. Even the salvage value is a great 

deal more than the low price 


of $9.95 


BC 770 Keyer P/O RC 100 
Radar Equipment 


This unit was used to pulse the transmitter BC 769 
as described below. It is in a standard 19” panel 
chassis and contains many valuable parts such as a 
10 Amp. 110 VAC 60 cycle circuit breaker, a 10 
mfd 600 VDC oil condenser, a 6.3 Filament trans- 


former, switches, pots, resistors 4 SS 
and numerous others. Less tubes 


BC 769 TRANSMITTER 


Originally designed to transmit RF pulses at 470 
MC with the use of two 15E tubes. Power was sup- 
plied by RA 52 rectifier. Parts consist of 0-150 
VAC 60 cycle meter, 6.3 VAC filament trans- 
former, associated circuits for VHF transmission, 
standard 19” panel chassis, and a .15 6 95 
Mfd—12000 VDC oil cond. Less Tubes . 


= hb 
pments FOB 


July, 


1951 


20% Deposit on orders. Minimum 


ARROW SALES, Inc. 


Collins VFO Dial—S calibrated ham 

bands form 3.2 Mc to 32 Mc; com- 

plete with pointer, gears, logging 

dial and flywheel. Scale 6" on 8” 

plate, each. _— 95 
C-18 Antenna coil assembly slug 

tuned used in BC 603 receiver. 

Frequency range 20-27.9 Mc— 


fully shielded, New for 10............. 1.95 
182 F Five Inch 360 degree com- 
pass indicator and Selsyn receiver. . 4.95 
A-81-2 Transmitters Selsyn for 182 
indicator. . 2.45 
(both I82F & Trans. Selsyn for $7.00) 
COMMAND (SCR 274N) 
EQUIPMENT 
Used New 
BC-455 .$ 7.95 $14.95 
BC-457 . 495 
BC-458 4.95 
BC-450 3 Receiver Remote Control. 89 1.95 
BC-442 : 2.95 
3 Receiver Rack 1.95 
2 Transmitter Rack .- 4.58 


MN 26Y COMPASS RECEIVER 


Twelve stage superhet covering frequencies of 150 
to 325 KC; 325 to 695 KC; and 3400 to 7000 KC 
in three bands. These units are brand new but with 
Dynamotor, Band Switch motor and tubes removed. 
Schematic Furnished. While they last, ea... .$4.95 


T-32 
Desk Stand microphone. Good used cond... .$2.95 
Throat Mike —-T 30—New .98e 
Lip Mike —Navy Type—New 98c 
Extension Cord and switch Assembly for these 
Mikes—New . 98c 


Prices subject to change without notice. 


Dept. N, 1712-14 S. Michigan Ave., Chicago 16, Ill. 
PHONE: HArrison 7-9374 


CHOKES 
10 Henry 20 MADC 
10 Henry SO MADC 
AM 61 
Indicator amplifier—New with blower and all parts 
except tubes 7 


29e 4 for $1.00 
39c¢ 3ifor 1.00 


VIBRATORS 
2 Volt—7 Prong Synchronous... §9¢ 10 for $6.00 
6 Volt—4 Prong Non synchronous.98¢ 10 for 9.00 
BC 709 
Battery operated lightweight interphone amplifier. 
Complete with tube and shock mount, but less bat- 
tery. New $3.95 ea. 
FLAP PITCH MOTOR 
24 VDC will operate on AC 3300 or 11,000 R.P.M. 
Complete with gear box and limit switches, ea. $2.95 
AS-138/ARN 


10 inch streamline loop as used with direction find- 
ing receivers. Fixed position, it is ideal for planes, 


boats, automobiles. New —S 
TS /10 
Sound powered phones. Brand New, each $10.00 
2 for $17.95 
Used $6.50 ea. 


TEST EQUIPMENT 
No. 155 A RCA Oscilloscope 
No. M-840 Triumph Oscilloscope 


WANTED! 


304 TL Tubes. I 152 Indicators. BC 788-C 
Transceivers. 3 Transceivers. ARC 3 
Equipment. R 89 Glide path Receivers. APN-9; 
ARC-1; APR-4. Or—Send in a list of what you 
have in good clean surplus equipment. 

State Lowest Price in first correspondence 


used $75.00 
used 39.95 
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YOUR BEST BUY 
IN POWERFUL PA. 


IMMEDIATE 
Delivery from 


Here's the outstanding 30 Watt Sound Sys- 


ALLIED! 


tem buy of the country —KNIGHT—tops for 
power, quality, value. Just check these fea- 
tures: Covers up to 25,000 square feet out- 
doors, or up to 4,000 persons indoors. Full 30 
watts usable output at 3 db down, + 2 db from 
40 to 20,000 cps on phono and microphone; 
3 inputs—two for high-impedance mikes, one 
for phono, each with individual volume con- 
trol; tone control attenuates treble 15 db at 
10,000 cps. Complete system includes: 30 
watt amplifier and tubes, Electro-Voice uni- 
directional ““Cardax”’ microphone with adjust- 
able floor stand and 20’ cable; two 14.7 oz. 
Alnico V magnet General Electric 12” “Sa- 
fused’’ PM speakers, each with 30’ cable; 
portable carrying case, 16%4x12%4x25"’. For 
110-130 volts, 60 cycle A.C. Shpg. wt 15 Ibs. 


93-372. Complete System (less anni 

top). Only $11875 
$17.81 down, $8.92 monthly fer 12 months 

93-340. 3-Speed Phono Top with dual crystal 

cartridge, for above system. Only... .$16.95 


Headquarters for P.A. and Hi-Fidelity 
ALLIED carries the world's largest stocks of 
P.A. amplifiers and systems—8 to 80 watts. 
Look to ALLIED, too, for High-Fidelity ampli- 
fiers, tuners, speakers, and all other Custom 

Sound components and accessories. 


212-PAGE ALLIED catatoc 


Write today for the only complete 
Buying Guide to everything in 
Sound, Radio and Television. 
ake your selections from the 
world’s largest stocks at lowest 
money-saving prices. You save 
time and effort and get the best 
when you order from your 
r ALLIED Catalog. Send for your 
mmm. FREE copy now. 


ALLIED RADIO 


& ALLIED RADIO CORP., Dept. I-GG-I 
. 833 W. Jackson Blvd., Chicago 7, Illinois ° 
8 C Send FREE 212-Page ALLIED Catalog 7 
H 0 Ship the following : . 
' t 
' d 
a é 
as enclosed. [J Full Pay. t 
. 0 Part Pay. (bal. C.O.D.) ; 
Bn a 
' Nam r 
g Address H 
u i 
8 City. Zone. State. y 
ee ee a 
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| Fig. 3) which follows the plate of the 


6SJ7. That control should be adjusted 
for every installation so that with the 
“Loudness Control” at maximum vol- 
ume the sound is a little louder than 
the owner of the system is ever likely 
to want it. All further volume con- 
trolling is done with the “Loudness 
Control.” 

Construction of the preamplifier- 
control unit is merely a matter of fol- 
lowing the diagram and keeping all 
leads, especially in the equalizer sec- 
tion, as short as possible. As the photo 
indicates, the tubes are mounted on 
the rear chassis apron and the controls 
on the front apron. The chassis meas- 
ures 5 x 10 x 3 inches. 

To avoid ground loops, no ground 
connection to the power supply is 
made in the power cable. The shield 
of the lead carrying audio from pre- 
amplifier to main amplifier serves this 
purpose. Thus, a source of noise and 
hum is eliminated. When using this 
arrangement, however, never discon- 
nect the audio lead with the power on, 
since the full “B” supply voltage will 
then exist between preamplifier chas- 
sis and lead shield. 

After building many such units for 
custom installation, the author has 
found that the time and effort in- 
volved in constructing a quality sound 
system is more than amply repaid in 
customer satisfaction and increased 
business as a result of word-of-mouth 
boosts from such satisfied customers. 

—30- 


STEEL RADIO- ~*~ CABINET (Minerva 
2 r). Po le, Walnut finish. Exe, for 
pals al or industrial Aj de 

: SPeciaL’: 69c; 10 3:50 

= . NET 

400 25 

AGNET 


W-1108 FIELD WIRE ‘ols ” 
$ WATT DeJur Po 


2000 OHM—1 Wire-w« mand 580. 69 
S FT. eS OR . sgle. ie .23c 1.00 
20 FT. PHONE-SPKR. EXT. CORD . tip- hig . -98 
6 PUSH- BUTTON ASSBY. . DPST, x 

13 x1”, wired, with knobs -98 


— AlD AMPLIFIER 


; RADIO, ¢ € 
x ITH SCHE- 
MATIC oR 2 “on 3 TUBE_SET. 
ess tubes, ca oo 


2 HEARING A r ° ‘TUBES 


above $2 ‘39 
HEARING Alp 8 i) NE CONDUC- 
RECVR. ° xe. CON- 

TAC * MIKE, MINI. SPKR. 11 
Lo-imped, .......+.. - $2.49 


FREQ. METER TECH. MANUAL (TS-17 $0.39 
5 DIAGRAM 3 
2 2 


TE MANU 
DPOT Nh RELAY 79 
=, H iT ° 
725 RPM Shunt. Dd. 4°x51Q” 2.95 
tv! SCREEN FILTERS . . Lt. blue or Smoke. 
Bees 8S"... wee eees ° 1.39 
ac. Be’ NEON Test: ares. .. 110-:220V 5 iSe; 8 /1.00 
AN mag yy ty RS EW 3100 st 4S-2P, 


18c; 3102-22-1: * 23e: 3102-148 18 
83-1AP (M-359) co- AX ANGLE PLuc- “33e; s,/1 ‘00 
© OSSOSSOOSSOSSOESEHESEEEE 
e oe CONSTRUCTION KIT" . HOBBY e 

hs! STUDENTS! EXPERIMENTERS! 
+ Build a Fract. », 1750 RPM, 412 V De e 

Motor ‘ Simple assbly 
@ instruct $1.49 . 
eececeeeeeseeeeeeeeeees 


HIGH FIDELITY ag 4 Br - . Hi- ay 


Rubber shock-mtd,, 13 4. ss housing .$1.29 
ALUMINUM HOUSING for  orpat a mike. is 
T-44A MAGNETIC IKE «sch- 2) ° -79 
HANDY CARBON MIKE (RSS:) . . Press-to ~talk 1.39 
T-30V THROA .. Brand new. . .49c; 6/2.49 
co- xT. c D & SWITCH for T-30 mike. e 
ANB-MC1 MAGNETIC MI . cord & plug -98 
RADIO HARDWARE TREASURE .. u 

D CAN. uts, Screws, Lugs. ..69¢; 3/1.98 
PORTABLE UTILITY CASE .. pc steel 
Bingec 3 —* snap locks 5” web ‘strap . 
1¢ . -79 
“ALNICO ‘che MAGNETS" irregular sizes 
Approx. 100 pes, per oz..... c /Oz.; $1.50 /Ib. 
ALNICO M MAGNET KIT . . Powerful Bar, Block 
it of 10 assorted. 1.98 
TUSsE CARTONS ee a ain Ww nite ‘(pr ices per 
Min, (1” x $1.20; GT 
1 sq. xX 3M) . St. 8; Me: (1l” sq. x 
1a), $1. I 2 


i 1. 9 
ACTORY sp ‘AKER REPAIRS "SINCE 1927"" 
Min. ‘sone $3.00, 2007 deposit req. on all C.0.D.'s 
Full rem - ance with ign orders. Please add suf- 
ficient postage—excess refunded. 


LEglon RADIO CO. 


A.C. Power Panel 
(Continued from page 41) 


the lowest range with a .21 ohm meter 
impedance across the secondary wind- 
ing is equal to: 


Pri. turns 1 = 16 — 
Sec. turns "saa = fro 
aeeeer 2aq@tm...-+ ss « &) 


On the 5 ampere range the primary 
impedance is reduced to .0084 ohm and 
.0021 ohm on the 10 ampere range. 
From this it can be seen that the 
primary impedance is dependent on 
the turns ratio squared and the im- 
pedance of the ammeter in the second- 
ary. Thus, any combination of pri- 
mary-to-secondary turns can be wound 
as long as it remains in proper rela- 
tionship to the current ratio. How- 
ever, on a multi-range transformer 
this could result in a bulky unit due 
to the great number of turns required 
on the secondary for the higher 
ranges, especially if the current ratio 
between the lowest and the highest 
ranges is considerable. Thus, to keep 
the physical size within reasonable di- 
mensions the minimum number of 
turns in the primary which will result 
in satisfactory and reliable operation 
must be determined experimentally. 
The most important factor is the re- 
sistance of the leads between the 
transformer secondary and the meter 
terminals. In an experimental model 
one foot of #20 wire caused the meter 


TESCo 


New York 7, N.Y. 
SINGLE REFLECTOR 
CONICALS 


o-oo Bay 
elements, 
1256—sinaie Bay 
clements. 
1254_poubie Bay 
36 ements. 
1258—poubie Bay 
elements. 
1287—Four Ba 
3%" elements.11.59 
1253—Four 
a 


2.49 
2.98 
5.20 


6.16 


Bay 
elements.13.41 


LESS 
THAN 
COST 


FIVE ELEMENT YAGI BEAMS 


2002 to 2006—any lo channel..............++.-. 6.78 
2007 to 2013—any hi channel................+- 2.51 
1236—Single Bay Twin-V................05- - 2.92 
1237—Double Bay Twin-V ...............64... 5.84 
123t—Four Bay Conical ............cceeceeess 13.92 
1230—Double Bay Conical .................45. 6.10 
1243—Swift Rig Folded Hi Folded Low........ 3.03 
1240—Single section conical—tlots of 6 ......... 1.30 
1244—Swift Rig Folded Hi Straight Low....... 2.7! 
2113—Deluxe indoor Antenna ............... 1.75 
1860—Chimney Mount Dozen Lots .98 
1905—3'2"" Mast Snap- On Standoff ..Per 100 3.60 
18733,” Mast Standoff Insulator .Per 100 5.50 


1872—4” Nail-In Insulator ... Lots of 50 .02 
1870—3'2" Wood Screw-Eye Insulator.Lots of 50 .02 
1225—Single Bay Conical 2.93 
1861—5 Ft. 144" Diam. Galv. ‘Steel Mast....... -68 


Send for quantity prices and complete list 


TELEVISION SUPPLY CO. 
Greenpoint Station Brooklyn, N. Y. 


Box 13 
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indication to decrease two subdivisions 
with only 10 turns on the primary 
winding. With 16 turns the meter in- 
dication decreases only one subdivision 
with a four-and-one-half foot length of 
#20 wire. This initial test for mini- 


mum primary turns should be made | 


on the lowest intended range with the 
secondary meter circuit indicating the 
same current flow as in the primary 
circuit. It should be noted that when 
making these initial tests the core 


is to be solidly clamped together as | 


would be the case when the unit was 
completed, otherwise there will be a 
discrepancy between the test model 
and the completed transformer. 

After the transformer is completely 


wound and the core positioned, the en- | 
tire unit should be baked in an oven | 


for several hours at about 250 degrees 
F. in order to remove the moisture. 
The entire unit is then dipped in var- 
nish to seal it. 

The range switch, S:, can be a sin- 
gle-pole, 3-position high quality rotary 
type switch. In building this panel, 
however, the author used a Mallory 
4-pole, 3-position switch with all four 
poles and the individual position con- 
tacts connected together. Although 
this technique adds to the cost and 
the bulk of the unit it does have the 
advantage of reducing the contact re- 
sistance to a minimum and 
reliable and accurate operation over a 
long period of time. 

It might be of interest to point out 
that the current transformer can also 
be used with a dynamometer to extend 
the current range of the instrument. 

The finished instrument was let- 
tered with a rubber lettering set using 
lettering paint. 


CALLSIGNS FOR NOVICES 


HE FCC has recently announced that 

distinctive callsigns will be issued to 
amateur Novice class licensees. 

In order to identify clearly ham sta- 
tions licensed to the holders of Novice 
class licenses, a callsign prefix of two 


letters will be issued. Thus. in the con- | 
tinental United States where the call- 


sign prefix would normally be ““W”’ or 
*“*K*’, the prefix for the Novice station 
callsign will be “WN” or 
callsign. In the territories and posses- 
sions of the United States where the 
callsign prefix would normally be two 
letters beginning with the letter **K’’, 
the letter “*“W” will be substituted for 
the letter **K”’ in the prefix. 

This procedure will permit the Novice 
to retain the same amateur callsign 
with the exception of a change in the 
callsign prefix if he qualifies for and ob- 
tains a higher grade of amateur opera- 
tor license and obtains a new station 
license during the normal one-year 
period of his license as a Novice. It 


insures | 


**KN” and the | 


should be noted however that after the | 


expiration of a Novice class license, the 
previous holder 
be considered to be assigned the coun- 
terpart callsign. 

The new Novice class of license be- 
came effective on July Ist of this year 
and district FCC 
conducting examinations. Code speed 
of 5 wpm and a simple written exam 
are the only elements required. —3Q-— | 
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offices are currently | 


of such license cannot | 


NOW! POSITIVELY IDENTIFY U-235 
IN THE FIELD! 


O-R now offers ee a simple and positive method 
for identifying U-2 . . . in the field! Save as- 
saying charge her 4 “ hat you have without de- 
lay. The kit contains all necessary chemicals, 
torch, etc., for treatment of specimens for exam- 
ination under ultra-violet light. Kit also contains 
special ‘‘black light’’ tube, starter, switch, resistor 
and necessary hardware for excellent portable 
}-V source. This unit operates from 180 volts DC 


obtained from standard type B batteries. (Not 
supplied) Unit is very simple to assemble and 
complete instructions enable anyone to perform 


necessary operations leading to positive identifica- 
tion of Uranium 235 when present in the speci- 
men. 

Complete kit, (less batteries and housing) .. . 
only $11.95 ‘(shipped by express only). 


U-V LIGHT SOURCE 


8 watt ultra-violet light source. In kit form in- 
cluding Sylvania black-light tube, (for U-V light 
in the 3660 Angstrom unit region) ballast, starter, 
mounting panel, reflector, line cord/plug, hard- 
ware, instructions. An invaluable device for 
schools, labs, service shops, home workshop, etc. 
Here is a genuine value. 

Complete kit, (less outer housing) . . 


.only $4.95 


O-R now in a new location 
ON SAN FRANCISCO’S BUSIEST STREET! 


SMALL PRECISION LATHE—110-V. AC 


A smal! lathe 
for radio 
shops, jewel- 
ers, labora- 
tories, den- 
tists, hobby- 
model makers, machine shops, schools, 
Automatic Feed. Work capacity 3” between 
Swing over bed 2”. Constructed of steel 


crafters, 
etc. 
centers. 
and cast iron. Accurately machined and finished. 
Fan-Cooled Motor mounted inside the base. Com- 


plete with 14/4” face plate, 2 lathe centers, tool 
post and rocker, one lathe dog, one tool-bit and 
test rod. 


COMPLETE ACCESSORY KIT 
including 4-jaw chuck, drill chuck, center counter- 
sink drill, 2 tool-bits, 2 lathe dogs, 1 face plate 
with 8 drilled and tapped holes. 2 collets, 1 
collet chuck, 1 Allen wrench. $29.50 


Power Supply for Any 274-N Receiver 


A shipment of the special transformers has just 
been received and this popular power supply is 


now once again available. Just plug it into the 
rear of your 274-N RECEIVER 

~. . any model! Complete kit, and 

black metal case, with ALL parts 


Simple and easy to 
build in a jiffy. Delivers 24 volts 
plus B voltage. No wiring changes 
to be made. Designed especially for 
the 274-N receiver. All necessary 
parts for conversion of rest of re- 
ceiver also Included. ONLY $8.95. 

TUNING KNOB for 274-N Receiver, 59c ea. 


and diagrams. 


FL-8 Filters, New. . only 98c ea. 


220 TO 110 TRANSFORMERS 
Excellent, line-to-line transformer rated at 150 
watts. New, fully-cased, upright mount, complete 
with cord /plug and receptacle only $3.95 ea. 


CATHODE RAY TU Bes 


PRM cesccsecescesasoees . $2.50 ea 
3FPTA e8 ° 2.50 ea 
5MP1 standard, (2.5V fil.) 2.50 ea 
836 hi-vacuum rectifiers. 2 for.........- $1.50 


TELEPHONE EQUIPMENT: 

EE89 Repeaters (see previous ads). Only a few 
left. NEW! Regularly $9.95 ea.. .now $6.95 ea. 
TS-10 Sound roag handsets. A limited quan- 
tity only. $25.95 pair 
Handset Mcrseity Beautiful cast aluminum shell 
finished in black wrinkle. Takes all makes and 
models. An extremely useful, well-made item 
only $1.95 ea. 


274N/ARC-5 ACCESSORIES 


Mounting rack, holds three receivers. Easily modi- 
fied for single receiver—NEV only $1.95 ea. 


274N/ARC-5 Spline tuning knobs... .. . -59 ea. 
Same as above except with deluxe tuning 
GUO ccc cccceseceecenveceseseons o ea. 
Tuning crank. Fits RU 16-17, BC 433 ete. for 
CREE GEREN 2 cccceeccvntansaseces -89 ea. 

HV VACUUM CAPACITORS 
vc-50 — 50 MMF 


VC-150——150 MMF ............-- 
VC-150—200 MMF 
All Brand New Merchandise—Excellent 


100 KC CRYSTAL 
Model VC5-KS Precision 100 KC crystal in holder. 
(Similar to Bliley AR21-W.) Ideal for Crystal 
Calibrators and Frequency Standards. 


Values. 


ry oy ere errr . $3.95 ea. 
ALUMINUM CHASSIS 

Drawn, Bright Dipped. 51%4” long, 3%” wide, 

17” deep. 

Barmain BF . ccc ccccescccccesesecess 


CONDENSER TESTER 


@ One of our best sellers! Useful, 


versatile laboratory item, in kit 
form. Simple, and easy to build in 
less than an hour. Checks con 
denser leakage and continuity up 
to & megs. Will test any paper, 
electrolytic, mica or oil capacitor 
from 50 mmf. to 50 mfd. Self 
contained power supply and neon bulb indicator 


with socket and bezel. Drilled metal cabinet. Com- 
plete instructions and diagrams included with each 
kit. Only $5.00. 


TWO-CIRCUIT JACKS 


Long-type, standard two-circuit jack. 
ard 3% thread bushing for panel mount. 
30c ed. New, surplus. Limited quantity. 


Has stand- 
A buy at 


notice. 


NOTE NEW ADDRESS! 


Minimum order $2.00. All items subject to prior sale. All prices subject to change without 
20% deposit must accompany all orders, balance C.O.D. 


OFFENBACH & REIMUS CO. 


1564 MARKET ST., SAN FRANCISCO, CALIF. 
Se A A a + SRNR 


TRANSFORMERS-CHOKES: 
2.5V. 10A. 10KV insulation. Suitable for 
836, etc. Reduced to $3.39 ea. 


10H, 200 ma choke. Hermetically-sealed steel 
case. Also has hum-bucking tap. A beautiful item 
only $1.98. 


10H, 50 ma choke. 


866, 


Strap mounting. Handy for 
dozens of applications. Reg. 98c, reduced to 6Sc. 
Charger or fil. trans. Pri. 110V, 60 cycle. Sec- 
ondary, 9-10-11-12-13 volts @ 1.2 A. Fully 
cased. A buy at $1.49. 

Vibrator transformer. 6V inp. Secondary 
345-0-345 @ 150 ma. Also has bias winding. 
Fully cased. — at $1.49 ea. 


Power Transf. 50-0-350 @ 70 ma. 5V 

3A. 6.3 @ 7. Pri. 110V, 60 cy, AC. Up- 
right mtg. rr ere er CC® 
Power transf. Pri. 115V, AC, 60 cy. Sec. 520-0- 
SQO @ BOO MM. cccccocescvscesses 5.25 ea. 
Power transf. Pri. 115V, 60 cy. AC. Sec. 310- 
0-310 at 50 ma. Cased, paste meen... cece 
othe aes 8002800008208 5 only $1.95 ea. 
Output transf. 50L6 to voice coil. . .79¢ ea. 
Choke, 6 henry, 200 ma. Strap mtg. ......... 
TTT TT TCT eT Te -.+.-only $1.95 ea. 
HS-16 phones. Used, with headband and 6’ cord. 
A hot buy at : - socce soe 

VACUUM TUBE SPECIALS 
8012...UHF triode ........-.+-.. $1.50 ea. 
SEMI Gnsosckkvuncnces na 1.00 ea 
WE-316A...Trans. doorknob........ -75 ea 
WE-388A.. . -Large doorknob......... 1.00 ea 
815 MEET. o5:6e 0 eet eeeee 2.50 ea 
Dic. caegeanece nas ¥éeéum 2.25 ea 
Dt veo vi eseneeee 1.95 ea 
ee ee 1.95 ea 
1636...VHF converter... . 1.00 ea 
PD POE tccneneedee 604.00000 -30 ea 
o 
7a LOOK! NO HANDS! 


This mike leaves both hands 
free for mobile QSO’s. Fast- 
ens to operator by simple 
snap strap. Adjustable. 
Double action sw. operates 
pee to-tae or holds on. 
3RAND NEW only $2.00 ea. 
U.S.A. and 


STPAID in 
2 iJ CANADA. 
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International Short-Wave 
(Continued from page 100) 


L P 
BARRY Ai Sree 


* ULTRA—COMPACT 
MULTIMETERS 
3/9" x 2” x 134" 
AC & DC: 0-I5V; 0-150V; 0-750V. 
DC: 0-150 MA. OHMS: 0-100,000 OHMS. 
With Leads, Battery & Instructions. Brand new, 


only $ 8.65 postpaid j 


@ 304-TH or 304-TL in $13.95 
Original Boxes (Eimac) ea, 
(Ask for Quantity Price) 


Hong Kong—ZBW3, 9.525, sent QSL —— ee we 
card via airmail; previously sent let- @ 450-TH JAN—Eimoe @ $29.95 


ter. (Pearce, England) 3 Maguire Deluxe AM Mobile 75 Meter Xmtr., 


announcements) to Australia-New Zea- 
land. (Pearce, England) 

Honduras—HROW, listed 6.575, Ra- 
dio Monserrat, noted 2100-2305. close- 
down. (Serrano, Brazil) Appears to 
vary somewhat in frequency at times, 
noted as low as 6.660. (Stark, Texas; 
Ferguson, N. C.) 


AGAIN AVAILABLE 


Hungary—Budapest has_ replaced New, Complete, Not Surplus, fac- $ 
for Immediate Delivery 6.248 with 11.910 for summer. (Fried, = Te EEE — 
Mich., others) 024/024G $0.65 | GAK5 ...$1.60 | 6GY6G ...$ .85 
Iceland—TFJ, 12.175, Reykjavik, | | (0357 :: ‘0 | SAbser. 1333 | 2au7 .. ico 
noted 1120-1145 sign-off Sundays only; TS a > I a ee 
— all-Icelandic. (Saylor, Va.) 3Q4 ..... -90 6BQ6GT. 1.45 | I2SK7GT, .90 
Sun Radio's Famed India—AIR, 15.29, fair to good in | | $4 °::: 03 | Setzer’: Use | Sas <1: 10s 
CR-10 AMPLIFIERS* Senalisin, badly QRITG weanty’ ee, | (Gn 2 Bla oie 
parallels, badly QRM’d usually. (Bel 6AC7 :.. 1.40 | 6SN7GT. 1.00 | IN2IB : 3.00 | 
All-Triode Design lington, N. Y.) The 15.16 channel has | | GAGS --- 1-30 | 678... 1.40 | IN23_... 1-00 
. . a o powerful signal in West Virginia night- Many ony including — a special oar 
For the first time in 2 years, increased ly from 2030 sign-on; all-native. (Dal- types stocked... Write fer prices. 


supply has finally caught up with demand 
and we can now guarantee immediate de- 


ton) Noted with news 1330 on 15.29, 


SELENIUM RECTIFIERS IN STOCK 


livery on these highly popular amplifiers, 17.84, and at 1030 on 15.16, 9.59. seat 5 toe 54/40 V. 
Tubes: 1-6SC7, 2-6SN7, 1-6J5, 2-6B4G (Pearce, England) AIR appears to be a8 ° 5:50 Other Types 
and 1 -5U4G, sending “typographed” verifications in| Mode te 

Inputs: One Radio, One Phono for magnetic now instead of former cards. (Pearce) 20.00 Write. 


cartridges, Built-in preamp. 
Output Impedances: 4, 8, 16, 250, 500 ohms, 
Frequency Response: 20-15,000 cps + 1 db, 
Harmonic Distortion: Less than 2.5% at 
10W, 2.5% at11.8Wat mid-frequencies, 
Hum Level: Down 60-70 db at 10W. 
Gain: Radio 75db; Phono 97db; Magnetic 
pickup at 50 cycles 117 db, 
Chassis: Punched and finished in bronze 
hammertone, Front panel silk screened, 
Chassis Size: 8" x 17" x 3", 
Kit complete with instructions, 
MODEL CR-10, standard model, Kit $54.00 
Lab wired, tested, ready touse .. . $84.50 


MODEL CR-10-P, uses Peerless trans- 
formers throughout, Kit.......$54,00 
Lab wired, tested, readytouse .. . $84.50 


MODEL CR-10-Q using Peerless trans- 
formers throughout, features famous Peer- 
less S-240-Q output transformer for real 
presence effect, Frequency Response + 1db, 
20-20,000 cps. Less than 2% harmonic 
distortion at 10W, Kit........$64.00 
Lab wired, tested, ready touse .. . $94.50 


SOLD EXCLUSIVELY BY SUN RADIO, N.Y. 


Mail orders filled promptly and carefully. 
Write for complete literature on these am- 
plifiers and other high fidelity equipment, 


All Kits Less Wire & Solder, 


“adapted from design published by CON- 
SUMERS' RESEARCH, INC., WASHING- 
TON, N., J. (Special Bulletin #31). Present 
tube shortages have made it advisable for 
Sun Radio to substitute a type 6A3 output 
tube for the 6B4G in the original design, 
These 2 tubes are identical except that the 
6B4G has an octal base, and the 6A3 has a 
four-prong base, This change in no way 
impairs the amplifier's performance, 


& ELECTRONICS CO. INC. 
124 Duane St. * New York 7, N. Y. * BArclay 7-1840 


Iran—EPB, 15.100, noted in Persian 
1415; clock chimes at 1430 for “11 
p.m.,” then with call in English, an- 
nouncement of special programs for 
overseas listeners on 895 kc., 15.100, 
6.150—news in French 1430, in English 
1500, in Russian 1515; closes 1530. 
(Pearce, England) Usually has good 
signal in Eastern USA 1500 on 15.100. 

Iraq—Radio Baghdad’s new 16-kw. 
transmitter on 7.092 is scheduled 2330- 
0100, 0430-0600, 0830-1500, mostly in 
Arabic. (Radio Australia) 

Ireland—Radio Sweden recently re- 
ported Athlone heard on approximate- 
ly 3.450, closing 1700. 

Israel—Kol-Israel now has news 
0600 on 6.830; 1415 on 6.830, 9.010. 
(Pearce, England) “Voice of Zion” 
(World Zionist Organization program 
in English) for summer is now on 9.010 
at 1600-1700 sign-off although listed 
widely by overseas sources as at 1800. 
(Bellington, N. Y.) Announces Yid- 
dish for 1430; French for 1515; “non- 
stop” music for 1600-1615, and English 
for 1615-1700 closedown. (Pearce) By 
this time, the new 50 kw. transmitter 
should be on regular schedule—alloca- 
tions include 21.455, 17.880, 15.415, 
11.935, and in the 3l-m. has tested on 
9.500, 9.615, 9.640. 

Israel Army Broadcasting Services, 
A.P.O. 162, Israel, 4X4EA, is scheduled 
now 1130-1500 on 6.725; appreciates 
reports. (JSWC, London) 

Italy—Rome says that since March 
18 has been using these channels at 
least once each 24 hours—21.56, 17.803, 
17.77, 15.425, 15.12, 11.905, 11.81, 9.71, 
9.67, 9.63, 9.575, 7.11, 6.010. (Guentzler, 
Ohio) Now has English for South Af- 
rica 1345-1425 on 17.803, 15.420; noted 


| on 11.91, 7.110 at 1308 with news in 


Selenium Rectifier Xmfr. 110 V. 60 Cy./6, 12, 24, 
36 V. @ 4 Amps. new, herm. sealed......... $ 


30, 
3.95 


PHONE: REctor 2-2563 CABLE: BARRYLECT, N.Y. 


ELECTRONICS CORP. 


136 Liberty St. 


New York 6, N. Y. 


25% Deposit with Orders. Send Full Remittance to 


Save C.0.D. C 
ALL MERCHANDISE 


. Charges. 
FULLY GUARANTEED 


THE WORLD'S LEADING 
TWIN LEAD TELEVISION 
LIGHTNING 


Protects television sets against lightning 
and static charges. Simple to install every- 
where and anywhere ...no stripping, cut- 
ting or spreading of wires. More than 
500,000 in use today! 


See your jobber or write to — 


MANUFACTURING CO., INC. 
6105-G léth Ave., Brooklyn 4, New York 
| FIRST In Television Antennas ond Accessories 


French. (Pearce, England) Fine level 
afternoons (EST) in West Virginia on 
' the 15.420 outlet. (Dalton; Boord) Sent 


TWO BLOCKS NORTH OF CHAMBERS STREET 
Established 1922 * Open Daily 9-6, Sat. 9-4:30 
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new QSL card for reception on 7.110. 
(Pearce) 

Jamaica—Radio Jamaica, 3.360, good 
2130. (Hoffman, N. Y.) 

Japan—NHK, 6.005, Tokyo, noted 
from before 0515 to leaving the air 
around 0700. (Stark, Texas) NHK, 
3.475, heard 0800-0845, parallel 4.940, 
7.285; listed JO9H. (Rosenauer, Calif.) 

Kenya Colony—Nairobi still noted 
on 4.855 with BBC news relay 1300. 
(Pearce, England) 

Liberia—When this was written, 
ELBC, Monrovia, was still using 6.025 
daily 1445-1845, but had notified Bel- 
lington, N. Y., others, that soon would 
have two additional 1 kw. transmitters 
in operation—in the 25- and 19-m. 
bands, respectively. 

Luxembourg—Radio Luxembourg, 
6.090, noted Saturdays 1700-1730 with 
“Bringing Christ to the Nations” 
(English). (Pearce, England) 

Madagascar — Radio Tananarive, 
6.171, noted at fair strength around 
1130 in South Africa. (Hannaford) 
Heard on 9.515 at 2240. (Riggle, Ohio) 
And as late as 2315. (Kroll, N. Y.) 

Malaya—When signing off 11:30 with 
“God Save the King,” BFEBS, Singa- 
pore, 15.300, announces frequencies of 
15.300, 11.880, 9.690, 6.175, and says 
“will be back tomorrow at 0915 GMT” 
(0415 EST). (Boice, Conn.) Noted with 
BBC news relay 1000. (Sutton, Ohio) 

Malta—At the time this was com- 
piled, the Forces Broadcasting Service, 
Middle East, had closed down on Malta 
and was being moved to Fayid, Suez 
Canal Zone, as “an economy measure.” 
(JSWL, London) 

Martinique — Fort -de-France, 9.700, 


heard 1700 to after 2000. (Sutton, 
Ohio) 
Mexico—XECC, 15.205, relaying 


XEMC, Mexico City, noted at best 
strength in N. Z. around 2300; inter- 


feres there with reception of Radio 
Australia. (Cushen) Measured 15.2051 
at 0720. (Oskay, N. J.) 

Mozambique—Lourenco Marques 
noted recently on 9.855 at 1340 tune-in 
to after 1400; all-Portuguese. CR7BU, 
4.920, noted in English 1300, when 
CR7BV, 4.825, was also heard, but in 
Portuguese. (Pearce, England) 

New Caledonia—FK8AA, Radio Nou- 
mea, measured 6.0338, noted signing 
on 0200 in French. (Slattery, Ore.) 
Signs off around 0535. (Stark, Texas) 
Now verifies with a white card, listing 
6.035, 1 kw., using “Telephonique 
Paris” transmitter, doublet antenna 
oriented NW-SE. (Cushen, N. Z.) 

Nicaragua—Managua, 6.005, noted 
2345 with North American tunes; 
YNHB, 6.550, heard 2230-2330 with 
Latin American dance music. (Rastor- 
fer, N. Y.) 

Norway—Fine QSL card just re- 
ceived for reception last year of Oslo 
University station, 7.240; said only just 
got QSL cards printed! (Pearce, Eng- 
land) 

Pakistan—Radio Pakistan noted on 
7.095 with news 1015. (Hannaford, Sou. 
Afr.) Heard parallel at that time on 
11.725, announcing as “General Over- 
seas Service of Radio Pakistan”; also 
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TDQ TRANSMITTER—45 Watts, 115 to 156 MC Crys- 
tal Control, Phone, MCW, & CW. Complete with Tubes, 
110/220 Volt 60 cycle Power Supply. Excellent con 
GRIER cccccecccccccccccccccccscccececoces $450.0 


SCR-269F Bane COMPASS 
Controls. NE 


MP-28BA MODULATOR & DYNAMOTOR POWER 
SUPPLY—for TA-12 Transmitter. Operates from 25 
to 28 VDt Complete with Tubes, NEW..§29.50 


DYNAMOTOR only for TA-12 .............. $9.95 


BC-223 TRANSMITTER 


: Watt transmitter 
with Crystal or MO 
control on four pre-se 
lected channels cw 


complete with 
$25 


Dual 
-00 


MCW cover frequency 
range 2000-5200 K¢ 
by use of plug-in coils 


Complete with tube 
and choice of one Tun 
ing Unit (listed below,, 
Less Mtg.—lrices 

NEW: $32.50 
USED: Gov't 


itecondi-” $96.50 


tioned 


CABLE—Trans, 
TUNING UNITS: TU- 1 
3000-4500 KC, ; TU-25—3500-5250 KC. .§3, 0! .: AC il 
SPARE TUBE KIT in metal box, f/BC-223...$4.95 
OVERATING MANUAL for BC-223 
PE-125 1 POWE R SUPPLY f/BC-223 
output 500 Volt 150 MA ° 
SPARE VIBRATOR & TUBE KIT f/l’E-125 
SHOCK MOUNTING for PE-125 
FT-173 MOUNTING for BC-223 
BC-223  TRANSMITTER-——Incomplete, for parts. No 
front panel or meters. Price is:......-$4.9 


2 FOR 1 SPECIAL 


A-220 MC. CONVERTER FROM THE 

SURPLUS R-1/ARR-1 RECEIVER 
Ideal compact unit for conversion to the 1% meter 
band. Uses four 54 Acorn tubes. Size "x 3%" 
s a. For complete conversion instructions, see 
Radio News, Jan., 149 ND— 

BC-230 TRANSMITTER 

w/ 0-1.5 RF Ampmet« 


BOTH de $6.95 


to Power Supply. 
2000-3000 KC, 


12/24 Volt input: 
NEW: $14.95 


$5.95 
pienened $1.50 


AMPLIFIERS: 


BC-605 AMPLIFIER—Ideal for conversion to Inter- 
comm. set. Includes two 1619 Tubes, input and out 
put Transformers, o> Control, Jacks, Switch, and 
Schematic. Prices: NEW: §5.95 USED: $3.95 
BC-709 AMPLIFIER—lortable, pocket size battery 
operated Ideal for small planes, home, or portable 
use. Complete with 185 Tube, Jacks. Less bat 
teries Vrices: NEW: $3.95 $2.95 
BC-347 AMPLIFIER--Aircraft Type, contains 2 Midget 
UTC Ouncer Transformers, complete with 6FS8 Tube 
NEW 


SPL SLES LEDER , ‘ $2.95 


BLOWERS: 


115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 2%” intake; 2” outlet 
Quiet running. Motor s : ze: 
2%"x3\4". NEW—not Gov't 


surplus. $i. 99 
RN-520. 


Order No. 

DUAL BLOWER—Same as RN-520 above, ex- 

cept has blower assembly on each side of motor 
eer 


Order No. RN-800 


» ete, 
USED: 


GUY CABLE 
Aircraft Control Cable, %42”°—7x7—49 
920 Ib. Test. Ideal 
Prices: 


Regular 
Strands galvanized weatherproof 
for television or radio mast guying 


234C per Ft.—1000 Ft. or more: 242¢ per Ft. 


CONTROL CABLE, 4 wire flat ..5¥ec per Ft 


AERIAL WIRE: 


Phosphorous Bronze #16 Stranded. 200 
150 feet on Reel. RL-3 with 
$1.50 


Aerial Wire— 
Weatherproof. 


Minimum Order $2.00 e 


Address Dept. RN @ 


FAIR RADIO SALES 


RADIO COURSES 


~~~ © RADIO OPERATING @ CODE 
—~s—=yw © RADIO SERVICING @ ELECTRONICS 
@ F.M. TELEVISION 
@ PREPARATION FOR CIVILIAN, 
MARITIME, ARMY AND NAVY LI- 
CENSE REQUIREMENTS. 
Write for Catalog T.S. 


TRADE & TECH. 
SCHOOL 


229 W. 66 St., N. Y. 23 
ENdicott 2-8117 


Prices F.0.B., Lima @ 


WHIP ANTENNA EQUIPMENT 
MAST BASES—INSULATED: 


MP-48 Base (Illustrated at 
right) Insulated type with 
heavy coil spring. Requires 
144” mounting hole. Weight 


’ 11 Ibs. Price .$4.95 

? MP-132 Base (Illustrated at left) 1” heavy 
coil spring 2 insulator. Overall length 

a 11%” Weight: 2% Ibs. Price 


“ye MP-22 Base—Spring action direction of 
bracket. 4” x 6” mounting. Price 2.9 
MAST SECTIONS FOR ABOVE BASES: 


Tubular steel, copper coated, painted, in 3 foot sections, 
screw-in type. MS-53 can be used to make any length, 


ith MS-52-51-50 iy for taper. Price, each, tor any 
section cAcbeseneeeeouesegnetusets --. (Ea.) 8O6c 
WHIP ANTENNA—: 1% Ft. rigid mount. Uses three 


screw-in sections: MS-49-50 ‘31 and rigid $2. 25 


mount W/ aNtenNNa CONNECTION... ..eeeeeeees 


6-VOLT POWER SUPPLY 


VIBRATOR Typ E—-6 Volt DC input; output 230 Volt 


DC 50 MA, filtered w/tube. Size: 6%"x4"x5% 
Price .... ‘ - osaseees $6.95 
VIBRATOR TYPE--6 Volt DC input; output 250 Volt 


ommand 
rnally 
4.9 


DC 50 MA.—not filtered—w/tube. Ideal for ¢ 
Receiver operation as receiver is filtered int 
Size: 44%"x44"x3%" soivitieadaiel 


3/4 RPM ANTENNA ROTATOR MOTOR 


High torque, reversible motor— " 
operates directly from 110 Volt } 
60 eyele by use of condenser. | 
Light weight, quiet running, } 
ruggedly built, positive stop, | 
easily mounted. Normally oper- } 
ates from 110 Volt 400 evele 


A. 


Complete—with in- 
structions, NEW $4.95 
i) MFD 400 Volt Cond., 
$1.00. 
DYNAMOTORS: 
INPUT: OUTPUT: STOCK No. PRICE 
9 V. DC 450 V. 60 MA DM-9450 
@6V. DC 275 V 50 MA w/Blower $3.95 
12 Vv. DC 220 V. 70 MA DM-24 6.95 
12 V. Dt 220 V. 100 MA, DM-18 4.95 
12 or 24 V. DC 440 V. 200 MAL & 
220 V. 100 MA D-104 9.95 
2 Vv. DC 600 V. 300 MA. BD-86 7.95 
PERMANENT MAGNET FIELD DYNAMOTORS: 
12 or 24 V. DC 275 V. 119 MA. USA/0516 $3.95 
l20r24V.DC 500 V. 50 MA. USA/0515 2.95 
@6v. ™ 240 V 50 MA 
Tell Us Your Dynamotor, Inverter, & Motor Needs! 


GEAR TRAIN MOTOR 
Ball bearing, low inertia reversi- 
ble type motor, 588 RPM. Low 
speed gear 14 RPM. Extra large 
Gear 7/8 RPM. Operates 26 V 
100 cycle or 12 V. 60 
cycle. Price—each— $995 


CD cccnneeaucsca> 


JULY SPECIALS: 


FL-8 Filter, 1020 cycle Audio Filter. Used $1.50 
T-17 Microphone. Carbon w/Cord & Plug. Used 1.00 
H16/U Headset w/Cord and llug. Used 1.50 
Leg & Seat Assembly for Hand Generators 3.50 
CD-501 Cord for GN-45 Generator _ 2.00 

MR-9C Control Box f hig 10 Rec, w/llug 
NE $12.50 USED: 6.75 

C-87/ART-13 Control Bas 7 ART-13 Trans 

. NEW: $6.95 USED: 4.95 
CD-318 Cord f/Throat or Lip Mikes........ .69 
CD-307 Cords 65” w/PL-55 & JK-26........ .99 
CD-604 Cord w/C-410 Trans. & PL-54 Plug. .89 
CD-365 Cord f/LP-21 Loop............+. . 1.50 
VL-112 Plug f/LIP’-21 Loop RES EPR 1.00 
PL-118 Plug f/1-81 or 1-82 Indicator 1.00 
PL-122 Plug f/ARN-7 Receiver 1.50 
TS-13 Handset —Used—Tested - 6.95 
HS-30 Headset: NEW: $1.95 USED 1.00 
Head & Chest Set w/Plug for EE-8..USED: 2.95 

Microphone & Headset, Dynamic type f/MARK 
il NEW: $2.95 USED 1.95 


25% Deposit on C.0.D. Orders 


132 SOUTH MAIN ST 
LIMA, OHIO 


CONVERSION DATA! 


for MOTOROLA VFIO3 
see PF INDEX No.27 


FREE—GET IT NOW! 


107 


VEE-D-X Colinear 


VEE-D-X Yagi 


T V ANTENNAS 


VEE-D-X Conical 


gees sees eeeee aaa 


Pee icintnseittiennsisinnsietamniinstisen 
STREET...... 
CITY 


LaPOINTE-PLASCOMOLD CORP, 10 8 
WINDSOR LOCKS, CONN. 


Please send me new 1951 catalog of VEE-D-X 
antennas and accessories. 


STATE 


Lesa eee eee eee ee eeeeeaeaaee! 


| noted with slow-speed news 1210-1230 
| near 11.920. (Pearce, England) Lahore, 
4.810, relays 1015 news. (JSWC, Lon- 


don) Still has news 2100 on 15.335, 
badly QRM’d by USA. (Dalton, W. Va.) 

Panama—Radio Programas Conti- 
nental, 6.042, opens 0600. (Stark, Tex- 
as) HOB, 6.199, noted to 2300 sign-off. 
(Leary, Ind.) HOJA, 9.644, measured 
0640; signs on 0630 with march. (Os- 
kay, N. J.) 

Paraguay—ZPA5, 11.950, Radio En- 
carnacion, has been logged with fine 
level in Britain around 1845, slight 
QSB; call is “Radio Nacional de Para- 
guay.” (ISWL Bulletin, London) ZPA3, 
11.850, Asuncion, Radio Teleco, noted 
2100. (GDX-aren, Sweden) 

Peru—OAX4J, Lima, Radio Colonial, 
noted to 2200 and later on 9.340 now 
(up to 10 ke.); OAX4Z, Lima, Radio 
Nacional de Peru, is heard back on its 
old 5.895 channel (from 6.077). (Stark, 
Texas) Both noted evenings (EST). 

Philippines—DZH7, 9.735, noted 0500- 
0600; news 0515. (Chatfield, N. Y.) Un- 
confirmed reports say the new outlet, 
DZH9, 11.85, is now on the air. 

Poland—When this was compiled, 
Radio Warsaw was scheduled with 
English to North America 1745, 1930, 
2300, 0015 on 11.815 (if not found 
there, try 11.740 where has been found 
at times although announcing 11.815— 
KRB). (Boice, Conn., others) 

Portuguese India—Emissora Goa, 


| 9.610, still reported heard in Sweden 
| around 1125-1200 sign-off. (GDX-aren) 


Roumania—Bucharest, 9.252, still 
has news 1400. (Pearce, England) 
Heard on 11.900 with news in Rou- 
manian 1230 (GDX-aren, Sweden) 

Saudi-Arabia—Djeddah, 11.95, noted 


| et 


in Arabic talk recently 1210. (Pearce, | 


England) Noted in Arabic 2300-2350A 


on both 11.85, 11.95. (Dary, Kans., | 


others) 

South Africa—Johannesburg still 
noted with experimental transmission 
on 11.935 (announced 11.927), around 
1430-1500. (Pearce, England) 

Southern Rhodesia—Salisbury, 3.320, 
noted signing on 1253 with church 
bells; call 1255; BBC news relay 1300, 
then weather, local news at 1315; clos- 
ing announcements 1500, and signing 
off 1504 with “God Save the King.” 
(Pearce, England) Radio Sweden lists 
schedule as weekdays 0400-0615, 1015- 
1500, Sundays 0330-0615, 1300-1500, on 
3.320, 7.280, and 9.490 (experimental). 

Spain—Radio Sweden reports Mur- 
cia heard on 7.940 to 1710 sign-off 
(Sundays, at least); call is “Aqui 
Transmite Radio Juventud de Murcia.” 
Pearce, England, reports Radio SEU, 
Madrid, now near 7.140, noted 1640 
with recordings. A station noted in 
Spanish underneath Warsaw, 7.205, 
around 1730-1800 announcing as 
“Transmite Radio ... Cadiz” (7?) is 
believed to be Cadiz, says Pearce; uses 
recordings mostly, some with English 
lyrics. Pearce has received a letter- 
verie from Radio Mediterraneo, 7.037, 


Valencia; station officials apologized | 
for it being one year old! Oskay, N. J., | 


just received a nice QSL in 12 weeks 


‘from EDV10, Madrid; listed 1 kw. on 


Easy, fast 
way to cut 
“Key’’ and ““D”” 


Openings 
in chassis 


---with new GREENLEE 
Radio Chassis Punches 


Now, in 1% minutes or less 
make perfect ‘Key’ or 
“D"” holes for sockets 
and other equipment. 
Simply insert Greenvee 
Punch and turn with an 
ordinary wrench . . . get 
a “‘clean’’ opening in a 
hurry! Write today for 
details on these as well as 
Greenwee Radio Chassis 
Punches for round and 
square openings. Greenlee 
Tool Co., 1887 Columbia 
Ave., Rockford, Illinois 


nn 
GREENLEE 


No. 732 Key" Punch 


No. 733 "D" Punch 


GREYLOCK TUBES? 


e JULY-AUGUST SPECIALS @ 
RTMA 90-Day Guarantee 


5% off on lots of 100 or more, assorted. For 
other type tubes and parts, see catalog. 


Type Each Type Each 
) arr $ .59 GSAT7GT ........$ .79 
eee 49 6SD7GT ........ 79 
ee 59 6SK7GT ........ 79 
SSP eee 59 SSN7GT ........ .89 
< pelaere nie ‘99 SSQ7GT ........ 59 
“Ee eae 49 6U ‘GT ieee laniiors .89 
Rc ce Ne Bp TERNS a usseeess 7 

DE apeecnses 69 
BEE oovsevcenses exec ......... 59 
BVA woe eecceeees 69 6x5GT ......... 79 
EY ad -oabumeen .99 NS 2 nota 59 
ee 1.09 ee 99 
er el 1.49 
GAQS ....-0eeeee A aa 99 
a ae _ - > Bae 79 
Se wand ewecene > ||. ae 79 
re weeveseeen a> 8, a 79 
ee BE sscecads 1.09 
| ee . 2 ee 1.49 
DK \ntknawesen OF —*E a 
I a can eee .59 
GSE sccccces . eer 59 
I barr nce setter [ ee .79 
ee “ aa .79 
SEE swaccecses . Fe 79 
err ' - eee .59 


Send for complete up-to-date 
Greylock Catalog today. 
Dept. N-7 


GREYLOCK ELECTRONICS SUPPLY CO. 
New York 6. N Y 


115 Liberty Street 


RADIO & TELEVISION NEWS 


ee 


7.170, but at present is measured | 


i 

7.139V. 1 
Sweden—Su mmer schedules through P Sreovdedetetestestsr sarees 

August for Radio Sweden are 1900- BCc- ae Em TRANSCEIVER AND x age oj i 


E 120 VIBROPACK 
20 to 20.9 at Xtal Controlled. Part of SCR 
509. Includes PE-120 Vibrator Power Supply Battery 


Just a Few Left! While They Last! 


9030, 10.780, 15.155; 0015-0215 (Home pty n-th 


Service) and 0215-0235, 6.065, 15.155; 


vwrv 


eoontion U a bet ie encettont condita . x Complete With Spare Parts Kit r 
0235-1015, 11.705, 15.155; 1015-1330, BESS. SH0G, SUS Oh CuNENEES CORED < , : . sf 
10.780, 15.155; 1330-1400, 15.155; 1330- 274-N & ARC-5 EQUIPMENT Band smtchnn 10 W cutput Brand new et 
; ’ : 4 . ; riginal mm ti th ei 
1400, 15.155 (separate program); 1400- RECEIVERS soup cule t-te Gams one: Ud 2 


1700 (Home Service), 10.780, 15.155. 
“Swedish DX-ers Calling” is scheduled 
Saturdays 0215-0230, 6.065, 15.155; 
1515-1530, 10.780, 15.155, and 2015-2030, 
10.780, 15.155. Other English programs 
include 1900 (news), 2000 (news), 0230 
(program preview), 0715-0730 (“Swe- 
den Today”), 1015-1030 (Sunday only; 
youth program), 1345-1400 (press re- 
view). 

Switzerland—United Nations Radio, 
announced 6.672, Geneva, has English 
news bulletin 1330; French 1345. 
(Pearce, England) 

Syria—Damascus, 12.000, noted with 
news 1530; announces news also for 
0600. (Pearce, England) 

Tahiti—Radio Tahiti, 6.135, Papeete, 
now has good signal in N. Z. from 
around 2300 to 0045 sign-off. (Cushen) 
USA DxX-ers say has English irregu- 
larly at 2300 or 2330. 

Taiwan—Taipeh, approximately 6.40, 
noted 0600-0700. (Balbi, Calif.) 

Tangier—The Panamerican Broad- 
casting System is now broadcasting on 
7.400—English 0800, 0845, 1500, 1545; 
French 0830, 0930, 1530, 1630; Spanish 
0815, 0915, 1515, 1615, with over-all 
schedule of 0800-1000, 1500-1700. (WRH 
Bulletin) This one recently advised 
Oskay, N. J., it is altering antennas 
and soon will install more powerful 
transmitters. Will then expand sched- 
ule still further. QRA is Panameri- 


can Broadcasting System, The Interna- | 


tional Banking Corporation of Tangier, 
Boulevard Pasteur, 39, Tangier, Inter- 
national Zone, Morocco, Africa. Pearce, 
England, reports Radio International, 
6.110 from 1700 with recordings; an- 
nouncements mostly in Spanish, occa- 
sionally in French. 
Thailand—Bangkok noted on 15.912 
at 0935 in native and as late as 1020 
when QRN becomes quite heavy in 
South Africa. (Hannaford) The 6.24 
channel no longer signs off 0630 at end 
of English session but continues in na- 
tive. (Balbi, Calif.) 
Trinidad—VP4RD, 9.625, Port-of- 
Spain, opens 0515 now. (Stark, Texas) 
Turkey—Direct from ISW Monitor 
Tonuk, Ankara, come these summer 


(regular) schedules for Radio Ankara | 


—TAV, 17.820, 100 kw., to Far East, 
0415-0520, special program for Turkish 
Forces in Korea; 0520-0615, program in 
English. TAQ, 15.195, 20 kw., 0415-0500 
in parallel with TAV; 0500-0600 relay 
from Home Service (Sat. to 0700); 
1000-1030 in Urdu (parallel with TAT); 
1030-1045 news in Persian (parallel 
with TAT). TAT, 9.515, 100 kw., to 
Middle East, 1000-1030 in Urdu (paral- 
lel with TAQ); 1030-1100 in Persian; 
1730-1800, to South America, in Span- 
ish. TAP, 9.465, 20 kw., 1100-1115 news 
in Turkish (from Home Service) ; 1115- 
1145 in Arabic; 1145-1200 news in Bul- 
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TESTED BEFORE SHIP- 
PING. Guaranteed working! 
36 MC ae yey 
$30, NO 33 
6 omc Used $3: 35 
TRANSMITTERS 
T-22 ARC-5, 7-9 Megs. 
Used xint $14.95 

T-23/ARC-5 100-156 Megs. 4 canes Xtal, used 

Complete with tubes. Internally Perfect o 
M07 = Modulator Plate and Screen for es. ‘with 


Dynamo 

T-21 ARC. 5 3-7 MC. New. ry = Now $38.95 
4-5.3 MC. Used. Orig. $30.00. N $5.95 
2.1-3 MC. LN. Orig. $40. Now $16.95 
T-19 ARC-5. 3 to 4 Megs $19.95 


R-23 ARC-5, “~ to 550 KC, Loop or Straight 
wire antenna input 
R28-ARC-5 VHF aw XLat Cond $40.00 


ATTN: AIRLINE OPERATORS 

Available for immediate Delivery from Stock 

rey thay _ AM 0-16 of 0-17 ART-13 
CU-25/ ART-13 

ARC 4 MT-164/ ART-13 

T47 of Li 47A/ART-13 MT-283 or MT-284/ART-13 

ARC-5 VHF DY17/ART-13 

BC aeOR orl 


~ Spode eh 


SURPLUS CONVERSION MANUAL No. 2—TA-12B, GO-9/TBW, APS- 13, nf 
BC-357 , 10 meter BC-454, etc. $2.50, + 
aot et eter eters wrerwrwy Steet etetetetete wiry set ete*s 


» low frequency xmitter and rectifier. Dimen 
5 sions: 14” deep X 27” long X 29%" high. Net ~ 
wt. 137 Ibs. Shpg. wt. approx. 250 Ibs. Fin 
ished in black crackle, shock mountea Has oa | 
7 meters for indicating plate ano grid cur- x> 
rent, also antenna current. Operates 110V, > 
800 cycles. Single phase and 24V DC. Con 

tains 2—-803 tubes, 1—807, 1—801, 2—837, 
1—5Z3, 2—1616. Comes with $72 

= maintenance manual and test data 


EXPORT QUANTITIES AVAILABLE. 


a. yang MANUAL No. 1—SCR-274, TBY, BC-221, BC- 


BC-611 HANDIE-TALKIE. part of scr-536. Frequency 35-6 
MC. Attention Construction men, builders, surveyors. Perfect for short dis 
tance communication. Weighs only 5% Ibs., hand-held like a hand set. Pre-set 
to your frequency. Push-button controlled. Transmitter and receiver in same 
case 15%” x 3%” x 5%” sturdy aluminum case. Comes complete with tubes, 
crystals, one set batteries. Extra batteries available. Models B, C, D, E, F, 
available. We supply these sets with newly mfgd. batteries, tested in ac 
cordance with Tech. Manual, PRICE ON REQUEST 


WESTERN ELECTRIC SOUND POWER HEAD bs CHEST SET 
Type M, Stock No. D-173013 woe 75 ot 


or $1 17 
JACK & HEINTZ AIRCRAFT STARTING ‘MOTOR t{ GEAR 
BOX. Oper ates on 110V AC, 60 cy. Used $18.95 


US MARINE CORPS HANDSET, Type MTS-1. Late model 
French Phone Set curved to fit head contour. Push-to-talk 
switch in handle. Has 20’ 4-conductor hvy. duty rubber cord 
Equipped with mike and earphone rubber covers for com 
fort, shock insulation. 

Used, xint. cond $8.95 


K-7 GUN MOUNT. Xint rotating device for antennas of all 
$4.95 


types. Used 
PORTABLE F.M. 
XMITTERS & RCVRS! 


These operate on 6V DC, 34 MC varied either di 
rection depending xtals, xmtr and Recvr has 
aluminum case with antenna relay. Xmtr uses 
1073.125 KC extral in osc. stage followed by 4 
doubles and 1 fin. amp. all using HY 65 tubes. 
Mike amp. and Fre. Mod. use 1C7G tubes. 
Xmtr stages have metering jacks. Rcvr is super- 
het. Xtal cont. local osc at 8060 KC. Power Supply 
on chassis using Carter 6V gen. output 450 V 250 
ma 6V vibrator power supply for receiver. All 
tubes inst. heating. Included is control box, 
French Phone Hand Set, 8” speaker and extra 
microphone. 

Used, complete set priced at only ° 


APN-4 ACCESSORIES. Consists of complete set of cables 
with plugs, antenna switch, FT446 and FT447, sane 


new 

FILTER CONDENSER, AEROVOX Type 15108C. 5X5 mfd., 
400 V dc. 3 terminals. Sizes 34%” X 2” X 3%”. Complete with 
brackets. Quantities available 69c ea. 


PORTABLE LITEWEIGHT HAND MIKE 
A beauty! Cups easily into the hand. Made by MAGNA- 
VOX. Type RS-38. Single Button Carbon with standard 
PL-68 plug and cord. Like new 


WANTED! YOUR EXCESS RADIO RECEIVER, TRANSMIT - 
TER AND TRANSCEIVERS such as ARC-1, ATC, ART-13, 
RTA-1B, ARC-3, BC-312, BC-348, BC-611 cr parts. 


EXPORT INQUIRIES INVITED ! 

We carry an unusually large stock of Airline Equip. 
ment, Test Equipment, Radar Sets, etc. Write for 
our low prices and complete information. We furnish 
immediate answers to all inquiries! Write today 


Now Available! Fully Eq 
CONVERSION & REPAIR 
SHOP FACILITIES 


We are equipped to convert and repair all types of 
electronics equipment. No job too small or too large. 
All work unconditionally guaranteed. Xint. references. 
Prompt replies to all estimate requests. 


IMPORTANT 
NO ORDER LESS THAN $5.00. Send 30% 
deposit on cost of item or full amount to save 
c.o.D. . Do not send shipping costs. 
it will be C ° 
Railway Express 
Merchandise subject 


All en orders add $1 minimum ‘service 
cha 


@ dio-teleg 


® Box 928, Devt. 
nibbishOd$04600 ebbenSb bbe ee 


(OVER BED 


HIGH SPEED WITHOUT 
NERVOUS TENSION 


REVEAI ING BOOk 
shows how * 
operators dev 


ap! ™ e xper rts "and « ode champions. 
~~ oe yO system co 
2-H. 


Denver, Colo. 


VACUUM . 1 eee 
12 mmtd $7.50 
VARIAC, “ok Pn as Volts, AC 60 cycles, 18 amps. 2 KVA. Used, excellent 
conditio $39.50 
ARC-4 VHF TRANSCEIVER. 140 to 144 Megs. Complete with tubes, dyna- 
motor and crystals $35.00 
FILTER CHOKE. .02 HY, 245 amps. New $1.95 
PLATE TRANSFORMER. 2400 V CT at 350 MA. 2% V. 10 amps for 866's 
10 V. 8 amp. filament. Primary 110 V. 60 cycle $11.95 
ART-13 AUTOTUNE MOTOR. Bran’ new 

FILAMENT TRANSFORMER 6.3 V. at 5 amps. New 


$14.95 
$1.95 


BENDIX TYPE 3611 INTERPHONE AMPLIFIER. Uses 6SJ7 pre-am- 
plifier, 6V6 Pwr. Amplifier. Has provisions for Carbon or Magnetic 
Mike. Power supplied by self-contained 24V Dynamotor $14 95 ea 


Brand new. Finished in grey wrinkle 
NEW STANDARD BRAND CHOKES 
SWINGING CHOKES 


FREE 
BOOK 


HY BRAND MILS OHMS ory “vourace CASE wT 
8-40 Stancor 175 3K Closed 3.5 
8-30 Stancor 200 80 ; Hs 3KV Closed 45 
5-25 u 200 100 4.95 2KV Closed 5 
5-25 uTc 300 90 9.95 5SKV Closed 18 
8-25 Stancor 300 80 5.95 5KV Open 8% 
5-25 Stancor 300 80 4.95 3KV Open 4 
5-25 UTC $00 60 12.95 7KV Closed 28 
8-40 UTC lamp 50 39.95 10KV Closed 58 
SMOOTHING CHOKES 
HY BRAND MILS OHMS PRICE VOLTAGE CASE WT 
5 GTC 500 600 495 2KV Closed f 
7 Stancor 150 200 1.25 2KV pen 
10 uTc 500 60 12.95 7KV Closed 28 
2 Stancor 80 865.95 5KV Closed 9 
12 Thordarson 375 105 3.95 SKV Closed 8 
12 Thordarson 400 6.95 2KV Closed 15 
15 Stancor 200 120 2.95 3KV Open 4.5 Ibs. 
20 Stancor 300 80 4.95 3KV Closed 9 Ibs 
SAVE S$ ON vows a oe 
Buy These Chokes with m Bu ioe ¥ 
BRAND MILS OHMS PRICE. VOLTAGE: CASE fut. 
20 Series UTC 1A 50 39.50 10K Closed 80 
5 Parallel uTc 2A 12.5 
16 Series utc 175 9% 595 25K Closed 15 
4 Parallel UTC 350 24 
26 Series uTCc 200 112 «4695 8 3.5K Closed 15 
6.25 Parallel UTC 400 28 
VACUUM CONDENSERS. 50 MMFD 5 amps, 5 KV $1.25 
S$SSSSSSSSSSSSssSs F 
$ SAVE ON ASB-7 EQUIPMENT! % 
@ ASB-7 RECEIVER. Contains 446 Lighthouse tube amplifier, 
955 local oscillator, 955 mixer, 5 stages of 1.F. amp, using 5 — 
S GACT tudes. Uses 2—6AC7 Video Amp, 1—6H6 detector $17.50 S$ 
and 1—6J5 tube. Used, good shape. Complete with tubes o 
$ ° ASB-7 TRANSMITTER. Contains 2—15E Osc. Tubes, 1—-15R 
Rectifier Tube. Also has blower, relay and post trans- $6 95 
$ former. Complete with coax tuning lines 0 $ 
© ASB-7 POWER SUPPLY. Supplies 2% V, 5V, 64V, 750V, 2000V, 
from 800 cycle source. Contains 2x2 rectifier, 514 Rectifier 
S$ Tube, Filter Condensers and 1—6AC7 Tube. Complete $6 95 $ 
with tubes. Xint shape “ 
$ S$SSSQSESSBSS 
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21 EAGLE TIME ee, 
“Timoflex series. 

60 cys with SPDT ae 

sw. Set for 20 min., may 

be altered for 2-55 min. 

inte rval. cover 


. . 
POLE DOUBLE 
THROW RELAY Allied 
2 BN- 18D- 39. Op- 

25 mils de. 


a4 

év STORAGE BATTERY 
miniature 4 3Vex2x134". 
Spillproo’ 

Shipped dry $2 9.95 
RADIO DEVELOPMENT 
& SALES CO. 

323 Atlantic Ave., 

Bkiyn 2, N.Y 


ouwww 


waouwuwwweweeoeeeeeweeee™ | 
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At CONCORD You 


PAY LESS 


4 


Enjoy clear, 
c 


trols on front panel ee eae 4 
| : tall. Uses heen 
rectifier. 
ina {remodyn ~ 

nassis: 6- #4 
por om. For 110-120 —_ - = 9. 
99-9502R .-Shpg. Wt 2 hoe 


eo 


BARGAIN 
CONICALS 


Performance. 
elements and 


minate exce. 
Broad ban, 
with 
commen S. High Signal -to-noj og 
ront-to-back ratio, matches 72 150, 
impedance. i ‘ } 


or twisting on 


Fits masts up 1-1/2" Op. Supplied 


less mast. 

Single Bay. (Not 

28-24265R --we. om — 4 4 

8-24205R A 8 Ing ees 4.45 

28-24266R-. Shog. Wt. 12 Ibs 

300 OHM FLAT TWIN LEAD 
. $25, : 

19-17141R. — ruty’ = - 3 


EMERGENCY 


Cp ouwn't 


Smooth quick-action ee pene pe vow 
t isher. Compact... 
are eed apne. Highly effective against oil, 


* 9000048. 95 


gas or electrically caused — 2.7 5 
99-6549Ressveoecees eee wowsetee 


= NEW! 1951 


SUMMER 
BUYER’S GUIDE 


CONCORD RADIO 


— CONCORD RADIO CORP. Dept. RG-51 
901 West Jackson Blvd., Chicago 7, Illinois 


1 Enclosed $. .....00. (Include shipping charge) 
Rush me the following equipment, 
© 99-9502R--FM Tuner 
9 28-24265R--Single Bay Conical 
i ©) 28-24266R--Double Bay Conical 
CD 19-17141R--300 Ohm Twin Lead 
§ CO 99-6549R--Emergency Unit 
t ©) Send FREE Summer Buyer's Guide 


| 5.082; 


garian; 1200-1215 news in Roumanian; 
1215-1230 news analysis in Turkish 
(from Home Service); 1230-1300 in 
Greek; 1300-1315 news in Serbo-Croat; 
1315-1330 news in Polish; 1330-1345 
news in Hungarian; 1345-1600 in paral- 
lel with TAS. TAS, 7.285, 100 kw., to 
Western Europe, 1315-1345 in German; 
1345-1415 in Italian (parallel with 
TAP); 1415-1445 in French (parallel 
with TAP); 1445-1500 news in Turkish 
(from Home Service); 1500-1545 in 
English (parallel with TAP); 1545-1600 
Home News in Turkish (parallel with 
TAP). 

USI—“Voice of Indonesia,” Djakarta, 
noted in English for Europe 1400-1500 
on 11.770, 15.15; news 1400-1415 and 
headline (home news) again just before 
closedown. (Pearce, England) YDQ, 
9.550, Makassar, noted 0600 to after 
0800, fair level in N.C. (Ferguson) 

USSR—Soviet outlets of 6.07, 7.40, 
5.265, announced Khabarovsk, noted 
0530-0615 with all-Chinese programs. 
(Balbi, Calif.) Radio Moscow noted in 
news 1718 on 11.63. (Bellington, N.Y.) 
Sverdlovsk, 9.500, heard 1740-1800 with 
QRM from Brazilian on 9.505. (GDX- 
aren, Sweden) 

Radio Moscow lists summer schedule 
for North America in English as 0800- 
0830, 17.83, 15.44, 15.20, 15.12, 11.96, 
11.91, 11.63, 9.83; 1820-1930, 15.23, 15.18, 
15.11, 11.91, 11.82, 11.81, 9.83, 9.67, 9.55; 
1930-2030, 15.23, 15.18, 15.11, 11.82, 9.67; 
2030-2300 same as at 1820-1930; 2300- 
0100 (especially for West Coast), 17.81, 
15.23, 15.18, 15.11, 11.82. (Guentzler, 
Ohio) Has “Mail Bag” program Sat., 
Sun. at 2100. (Harris, Mass.) At least 
some days reads POW (Korean War) 
messages around 2230. (Balbi, Calif.) 
The North American transmissions are 
relayed irregularly, but widely, by such 
satellite outlets as Warsaw, Prague, 
Budapest. 

Vatican—HVJ noted on 11.74 re- 
cently 1300 with QRM from Warsaw. 
(Maurice, N.Y.) 

Venezuela—YVKD, Caracas, Radio 
Cultura, noted moved to approximately 
heard 1930. (Stark, Texas) 
YVMM, Radio Coro, 4.910, now sends 
QSL card with “correct” call letters 
(previously YVIRY). (Pearce, Eng- 
land) 

* * * 
Last Minute Tips 

Cushen, N.Z., flashes that Radio Pe- 
king now has English 1700-1730, 0430- 
0500, 0830-0900 on 655 kc., 700 kce., 725 
ke., and short-wave channels of 6.100, 
10.260, 11.690 (actually 11.685), 15.- 
060V; the 1700-1730 period is new. 


A | 


check here revealed Peking opening | 


1700 in English (by woman) on 15.060V 
(not found on 11.685 or 10.260), weak 


level, with QRM from a powerful car- | 


rier on high side (just below BBC's 
15.070 channel); into Chinese around 
1733 and still going after 1800; only 
partially readable but should improve. 

Rome announces summer channels to 
North America evenings (EST) as 17.- 
800, 15.430, 15.120, 11.900, 11.810. (Fer- 
guson, N.C.) Should have news at least 
1900, 2145. 

Radio Tamoio, ZYC8, 9.61, and ZYC9, 


PHOTOCON SALES 


1060-2 N. Allen Ave. SYcamore 4-7156 
Pasadena 7, Calif. RYan 1-8271 


WRITE FOR OUR LATEST 
SURPLUS SALES CATALOGUE 
WE WILL BUY YOUR NEW OR CLEAN USED 


ELECTRONIC ARC RC-: 
BC-224, BC-: > 


TS-23, TS-34, 
SCR-522, TS 


APR4, APRS5A, APR7, TS-34, APNQ, 
804CS2, APA-38, BC-348, ART-13, TS12. 
WRITE FOR PRICES 


APN-1 Altimeter Indicator O-1MA. 

5MA, shunt, 250° dial.........NEW $ 2.95 
Sound Powered Head and Chest Sets— 

U.S. Instrument Co. 


GOOD—Each $4.95 Pair 8.50 
FAIR—Each $2.95 Pair 5.00 
BC-464 Target Receiver—5 channel 
control, sensitive relays, battery case, 
antenna 68-73MC............. NEW 14.95 
LM Frequency Meter with cal. book, 
crystal, and tubes.......EXCELLENT 99.50 
Variac-General Radio Type 50A 0-135V. 
@ 50 amps. ..........EXCELLENT 95.00 
9 CW3 Receivers in 113A Bay. 
EXCELLENT 600.00 
DuMont 274 5” Oscillograph....NEW 135.00 
Hallicrafters S-36, 27.8-143MC., 
A.M.&F.M. .........+...EXCELLENT 200.00 
RU19 Receiver complete. .......NEW 29.50 
SCR-578 Gibson Girl, Complete. .NEW 12.50 
SCR-625 Mine Detector. 
USED $39.50—NEW 69.50 
AN/APN4B Complete. ....EXCELLENT 150.00 
AN/APN4A Complete.....EXCELLENT 125.00 
2” Aircraft Meter 1-0-1 milliameter 
scale calibrated 50-0-50..... NEW 1.95 
PE-218 Inverter 400 cycle. .....NEW 29.50 
PE-206 Inverter 800 cycle. .....NEW 14.50 
PU7 Inverter 400 cycle........ GOooD 19.95 
Weston Model 545 Tach. Meter, 0-2000 
=) ae ae 17.50 


One of the largest and most complete elec- 
tronic surplus stocks in the country. We have 
thousands of tubes, capacitors, plugs, accessories, 
transmitters-receivers, test equipment, etc. Send 
us your requirements. 

TERMS: Prices f.o.b. Pasadena, California. 
on all C.0.D. orders. Californians add 3% Sales 
Tax. Prices subject to change without notice. 


25 % 


BUILD 


THIS RCP KIT! 


IT’S EASY! IT’S FUN! 
IT SAVES YOU MONEY! 


MODEL 345K 
SUPER VACUUM 
TUBE VOLTMETER 


95” 


ee Nothing Else to Buy! 
MORE THAN 150,000 RCP INSTRUMENTS IN 
USE TODAY...PROVE THEIR SUPERIORITY 
Now you can get in KIT form the best professional 
test equipment made by Radio City Products Co. 
You get kits that are plete with all y 
parts and easy-to-follow assembly instructions. 
There is nothing else to buy! Yes, an RCP kit pro- 
vides an enjoyable few hours in construction and 


lus a finished test instrument at a 
tremendous saving! 

Features long scale 4%" meter in burn out 
proof meter circuit — electronic balanced bridge 
type push pull circuit—negligible current drawn 
due to high input impedance of 25 megohms—Iso- 
lation Probe—center of ohm scale 10 ohms—5 
ohmmeter ranges reading from 2 ohms to 1 billion 
ohms (1000 megohms). 20 voltage ranges 0-1000 
volts including AC and DC—Complete D.B. meter. 

Discriminator alignment scale with zero center 
permitting operation in both directions. Operates 


Extra heavy panel, 
Weight 8% 


on 105-130 volts, 50-60 cycles 
case and chassis. Size 10” x 6” x 5”. 
Ibs. Shipping weight 11 Ibs. 
BUY FROM YOUR JOBBER © INSIST ON RCP @ 
INSTRUMENTS @© WRITE FOR CATALOG RN-7 @ 


RADIO CITY PRODUCTS CO.,INC. 


De 


—t 


152 Wes? 25th New York 1. N.Y 


$ 


RADIO & TELEVISION NEWS 


15.37, Radio Tupi, Brazil, do not QSL 
although Radio Tamoio does have some 
printed QSL’s; an effort is being made 
to get the station to start sending 
QSL’s out; also to get the International 
Program of ZYN7, Ceara Radio Clube, 
back on the air, flashes Serrano, ISW 
Monitor in Rio de Janeiro. 

USSR noted with news 1130 on 15.- 
360. (Hanniford, Sou. Afr.) Heard 
signing on with English 0130 on 15.34 
or 15.36 parallel 15.10. (Bellington, 
N.Y.) 

When this was written, Radio An- 
kara, Turkey, was conducting these 
experimental broadcasts—0630-0715, 
TAV, 17.820, to Australia, New Zea- 
land; 1730-1800, TAT, 9.515, to Latin 
America; and 1815-1900, TAT, 9.515, to 
North America; widely reported for 
last two. Wants reports. 

Paris noted on (measured) 15.400 
recently to 1030 sign-off; good signal 
in N.C. (Ferguson) 

Station noted recently on 9.770 at 
0730 with (English) request program 
is believed to be Lourenco Marques, 
Mozambique. (Stark, Texas) 

Pearce, England, flashes that he has 
recently noted Damascus, Syria, on ap- 
proximately 11.922 around 1430 in Ara- 
bic; announces “Syrian Broadcasting 
Station, Damascus,” at 1530, followed 
by news; announces as on 25.41-m. 
(which would be roughly 11.805 
KRB) and 50-m. (6.000); may be test; 
recent regularly-scheduled channels 
have been 6.000, 12.000. 

Barbados Radiodiffusion Service, 
Ltd., Trafalgar St., Bridgetown, M.5, 
Barbados, recently sent letter-verifica- 
tion for reception of ZNX32, 7.547, op- 
erated by Cable & Wireless, Ltd.; power 
5 kw.; broadcasts only international 
cricket, tennis, and turf club race meet- 
ings; race meetings are approximately 
1130-1630 on a Saturday and a Thurs- 
day at beginning of March and August, 
and in mid-November each year, the 
verie stated. (Pearce, England) Watch 
for this one early in August—on a Sat- 
urday and/or Thursday. 

GDX-aren, Sweden, reports CSB51, 
12.865, Parede, Radio Clube Portugues, 
is still on the air, noted around 0810 
with “non-stop” musical program; 
QSB. 

A Spanish-speaking station noted re- 
cently testing on 11.78 around 0055- 
0200 and announcing as “La Voz de 
America Central,” Managua, Nicara- 


has a message for the 


Civilian Defense Purchaser! 


It has been proven that the Two-Meter (144 to 150MC) 
Communications Equipment is the most dependable and 
reliable equipment for Civilian Defense use. Through 
simulated bomb attacks, floods, fires and other disasters 
which disrupt normal communications, it has been found that emer- 
gency communications go forward with remarkable ease in your 


town or city, and from town-to-town and city-to-city, through the 


use of this equipment. 


We, here at HARVEY, have all the equipment and parts that you may need, whether 
for installation or construction, of an emergency communications station for opera- 


tion on any of the designated bands.. 


- fixed station, mobile or portable. We also have 


complete packaged units for installation in autos, homes, public buildings, bomb 
shelters, etc. We can custom build equipment to fit your individual requirements. 


We carry stocks of the nation’s foremost brands... 


transmitters, tubes, receivers, 


speakers, transformers, AC power supplies for fixed stations, mobile power supplies 
for 6v or 12v operations, gas engine operated generators for 6v DC or 110v AC, 
antennas, meters, noise-cancellation and standard microphones (carbon, dynamic 


and crystal), etc. 


{ 


Crystal Controlled Transmitter 


Designed for stable, trouble-free 
operation in the 144-150 mc 
bands. Couples to any co-ax fed 
2 Meter antenna. Uses any power 
supply providing 300v. at 200 ma. 
Screw-driver adjusted tuning con- 
trols. 7 tubes. Components and 
tubes are standard for replace- 
ment ease. Co-ax connectors. 
5¥2 x 9¥%2 x 5% in., with uni- 
versal mounting flanges. Prices 
are less power supply. 


Transmitter. .......... $74.95 
Wired ond tested 
ee $49.95 


In kit form 


| Also Ideal For CAP | 


Superhet Receiver 


An excellent 10 tube receiver, 
sensitive, stable, selective. Highly 
efficient with precision vernier 
tuning over 144-150 mc. Excep- 
tional signal-to-noise ratio. Mini- 
mized power requirements with 
total battery drain only 22 watts. 
Matching cabinet, same size as 
xmitter, with universal mounting 
flanges. Jones plug and co-ax 
connectors. Prices are less power 
supply and speaker. 

DOGG « 95:0 cen cccces $94.95 

Wired ond tested 
Receiver. ..........+.. $59.95 


In kit form, uses Oscillator of Receiver 


For external local oscillator. Mount- 
ing kit less oscillator, odd to above 
$5.00 


Gonset Converters 
3-30 Gonset Converter; 10-11 Gonset 
Converter; 20 Meter Gonset Converter; 
75 Meter Gonset Converter. Shipping 
weight each, 41 tbs. $44.75 
Gonset Tri-Band Converter 
Model B Noise Clipper 
Universal Steering Post for use with all 
$3 


Gonset Converters 


NEW GONSET 


TWO - METER 

CONVERTER; su- 
perheterodyne... 
same size and 
oppecrance as 
Tri-Band Con- 
verter ond FM Tuner. ........ $44.50 


HARVEY is headquarters for these 
famous Emergency Receivers. High 
quality emergency band FM receivers 
for application. ANYWHERE you are 
you can EAR police calls, fire 
alarms, bus dispatchers. ot com. 
munication, ships at sea, 


POtic a. aRM 


Mobile FM Receiver 152 
Model M-101 covers 152 mc to 162 
mc Band $72.50 
Model M-51 covers 30 to 50 me's 


MONi0RA/] 


For Home or Fixed Location 
Model PR-31 for 30 to 50 mc band 
..- $44.95 complete. 

Modei PR-8 for 152 to 162 mc band 

$44.95, complete with 14 
whip indoor antenna 


MUNICIPALITIES AND EMERGENCY 
SERVICES are invited to consult us 
on any of their emergency radio 


lems. Six members of our staff 
ere fully qualified and licensed 


operators. Their services ore 
available to you. No obligation, 
of course. 


ONICS 


VISIT HARVEY'S AUDIOTORIUM— 
Come in ond visit our new Sound De- 
portment... 


NOTE: In view of the rapidly chang- 
ing price situation in both com- 
plete units and components we wish 
to emphasize that all prices are sub- 
ject to change a notice, and 
are Net, F.0.B., . c 


Advance with EL T 


gua; may be YNOW? (Bellington, ICITY LET US PUT THIS Ly -INCH 

N.Y.) You need firm grasp of fundamentals to keep pace with M AMMOTH NEW 19 5] 19 2 Picture 
ISWC, London reports “Radio Grece | course'tearn slectricity, electronics, physics, mathemat- 

Libre, La Voix du Peuple Greque,” a | (9:a"G'T* Ghprored. Day. “evening. Sard year. 


on Write for Catalog. 
FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 


Communist-partisan transmitter, 
approximately 9.455, heard with news 
in French 1300. 

Madrid has four 100 kw. transmitters 
almost completed; should test mid- 
summer. (OTC2 DX session, via Stark, 
Texas) 

N.Z. DX Times says the projected 
100 kw. transmitter now under con- 
struction at the Vatican has been as- 
signed calls and frequencies of HVJ2, 
15.120; HVJ3, 11.740; HVJ4, 9.660, 
9.645; HVJ5, 5.970. 

AIR schedules just in airmail from 


TELEVISION 


In Your Home on 


Don’? buy ony radio oF television recewer yntil 
you've seen the new 1951 Midwest Line — it's 
the finest in 3) yeors. 


FACTORY-TO-YOU 


MIDWEST RADIO & TELEVISION CORP. 
Dept. 37-P, 909 Broadway, Cincinnati 2, Ohio 


NAME 


WANTED 
@ PE-237 POWER SUPPLY 
@ GN-58 GENERATOR 
@ 1306 TRANSMITTER RECEIVER 


BEST PRICES—NO QUANTITY TOO BIG, 
NONE TOO SMALL. 

WRITE TODAY 

GIVING DETAILS TO - Box 515 


co bemeaneed & TELEVISION ng 
366 Madison Ave New York 17, N. Y. 


July, 1951 


PORTABLE POWER 


Look at These Combination Kits! 
2 volt, 30 amp hour wet cell BB-54. Light- 
weight transparent plastic, Noe spill, eee wet; 
arators. 3-ball hydrometer. 
vereil, Shipped dry, with fine and. , = 
instruction 


“it syne! chronous Vioreoyé }o tube needed. 
3: 3 aa chars rer, 115 v, 50/60 cy in. High quality 
unit uses step- down, transformer al 
rectifier, with pilot lamp in output to indie: “4 
and re guli ate charging rate. With instructions. 
Eyedropper-type battery filler 
ALL 4 ITEMS, ALL BRAND NEW. “ONLY. . 
. T Mallory 6: wv mm non-syne. 
$1 » re ee over can, 1 oan. o ‘Amp .$1.59 


FOR MARINE RADIOMEN 
G.L. "MARINER" TRANSMITTER 


180 w input, to 
antenna, 90°¢ mands ated, 4 
channel xtal cont, 12 or 24 
v input with dynamotor, con- 
necting cord, xtals, tubes 


mike, 1 aligned and re ady 
to ope ecify volt. 
and when ordering.) 
Cc conte eine “pr Me ak-in relay for 
recy in addition to ant. 
switehing relay; Dimensions: 

814” deep, 171 wide 


4 . 

1912” high. Tubes included: 
10Y speech amp., two 211 
Si 325 A 


mod., 1235 ose., 1625 IP. 
two 14 parallel PA. We 
add over $150 worth of 


skilled engineering and parts 


> to equipment which cost 
0.8. over Gis00 to start 
with. Ho ~~ lose? With in- 
struc tions. F c c icense 
$275.00 


roval guaranteed . 
(Includes "external harmonic ‘flter) 


G.L. G.L. "MARINER" 200 Watt "TRANSMITTER 
Same dimensions as above. 
put 5 CHANNEL 
for additional pushbutton channels up to ten total 
Complete with dynamotors (12 


Specify which!), connecting cords, microphone, cry stals 
(specify fre: que’ nei ) and harmonic suppressor de- 
scribed belo $450.00 


G.L. ~ *MARINER™ RECEIVER 
Long wa Be broadcast, marine 
e reception A beau- 
tiful Senversion of finest Navy 
surplus! All controls, vernier 
tuning, BFO ON-OFF and AVC- 
MVC on entirely new front panel, 
Coaxial type antenna fittings 


rear to battery to power a DU- 
loop, and to kill a xmtr 
am 2 2 pc. 


Only 1514” long, 8” wide, 634 
high, and self-contained; no 
plugs needed, With 6 tubes, 2 neon voltage limiters, 
and dynamotor. Requires an external speaker. Align- 
ment instructions and schematic furnished, $ 
Specify voltuge ...+++++++e+- 69.50 


SPEAKER in neat bulkhead pa ay baffle, “wired with 
transformer and cord and plug to match 4000 ohm 
output of G.L, Mariner receiver. .......++++++- $5.95 


3-SECOND MANUAL DIRECTION FI FINDER _ 
DU-1. 12 or 24 v. Goes ahead of the G.L. ‘‘Mariner, 
ARA, or any aeet receiver. We hay it to the Ma- 
rine band, till retains lower half of broadeca ast band, 
and all the Fn ~ and beacon band. 2-tube phas- 
ing circuit, no 180° ambiguity. Gives true bearing in 
3 seconds! Schematic and complete instruc- $ 
tions. BRAND NEW, specify ) voltage...... 


Now FCC rules require harmonic suppre for Ma- 
rine transmitters. Jon't get pink ticke ts. Suppressor 
Filter, complete with 0-4 amp. Ant. Current * $2 
a ea : . 


is the i eal combination of rece er and AUTO- 
to any ation from 200 
*, and the needle swings 
over and points to the station. Sell this to you: cus- 
tomers: they'll it! You get specially 
quetnecrss ‘du : e converter, dynamotor 
r BC ra indica ~~ control 


Here 
A 


er » flex shaft, every- 

thing you Le s p et-up ‘instructions. 
24 to nput, tom cost $450 but don't sell it for 
less than ‘s: 595. Add $100 for 12 v. No _ license 


vee d for installation. It comes all checked out 
, to bolt down and — up! a you want us to 

wirit harnesses, ady to ug components 
ther, send $50 with "ake teh and dimensions of 
t. 


BC-223 TRANSMITTER. 15 to 25 w output, 4 chan 
xtal control. To modify for FCC approval, just re- 
move a few knobs and put one metal screw into 
panel to keep channel selector | switch from being 
oCK 4 IT! With 
tubes, 12 v dynamotor PE-55, connecting cable. 
marine freq. Xtals, mike, and schematic, $ 
Don't forget to specify xtal freqs. 99.50 
(Add $24.95 for Harmonic Suppressor.) 
—— —___— 
COMMAND EQUIPMENT 


With free dope onoete and schematics. 
RECEIVERS 


ARC-S_ of ARA, 3-6 me. good used... .. ++ -83.98 
B8C-455, 6-9 mc. NEW $12.95. GOOD USED.. 7.95 
COMMAND raat Ss 


. od tube 

MD-7 /ARC-S. Push- bm mod... excellen 9. 

MOD BC-456. Brand New $5.95. Exce tient used 2.49 
274N PLUG. 7 prong male plug to fit back of “com- 
mand recvrs and xmtrs. This is the same plug as 
used in the racks. NEW, each, 21c; five for. ..$1.00 
Local Contro! Adaptor parts for 74N or ARC-5 
recevr. Exact pot. switch, knobs, etched plate. and 
instruction data, Re: dy to mount. .....-6.+.655- $1.29 
Spline tuning kmob........................ 79c 


10 METER DEFENSE NET 
BC-659 Mobile xmtr recvr 27 to 38.9 me. FM, 10 
meter and new defense net. 2 chan xtal control ‘with 
PE-117 or PE-97 6 Vv power supply. 0 
Good used ong ssc ee sce eee es sess vses . 


The most versatile dynamotor in surplus! The be 
dynamotor for conversion to 6v, Multiple windings s! 
ter conversion you get choice of 190 50 v at 50 


MA or 250 v at 100 MA. No brushe sto ps Fe around, 
no soeeied anical work. Or use it as a o step- 
up or step- — ore ansformer Ly pe woltas re t ‘e hanges 
. vice versa, up t A, Or 

a "G E NERATOR. Turn with motor, get 12 v 
A or 24 v DC at 6.3 A, plus hig h voltage. 
sily removable self-contained 800:1 sealed- 


reduction unit, Complete dope- $4 


sheet furnished BRAND meee ® 


WANTED! 
Your Spare Surping Gautsneet and Tubes, Dynamotors, 
Recvyrs., Xm Test Equipment. Send List, stating 


condition ana “rook 


G.L. ELECTRONICS 


905 S. Vermont Ave.. Los Angeles S Calif. 
All Prices F.0.8. Los Ange! 
Calif. Buyers Add Sales Ton. 
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New Delhi list English news for 1400- 
1410, 9.720, 7.155; 1930-1945, 15.290, 
11.850; 2315-2330, 17.740, 15.160; 0300- 
0310, 17.740, 15.190; 0830-0840, 17.840, 
15.190; 1045-1100, 15.290, 11.830. 

Latest CBC International Service 
schedules are—European Service— 
0850-1130, CKNC, CKCX; 1130-1440, 
CKNC, CKCS; 1440-1500, CKCS; 1500- 
1545, CKCS, CHOL; 1545-1600, CHOL; 
1600-1830, CHOL, CKLO. Australasian 
Service—2300-2335 (except Sat., Sun.), 
commentaries from the United Nations, 
CHOL, CKLO; 0340-0450 (Sun. and 
Wed. only), CHOL, CKLO. Caribbean 
and Latin American Service—1850- 
2130 (English 2100-2130), CKCX, 
CKRA; 2130-2235, CKCS, CKRA. Chan- 
nels are CKNC, 17.82; CKCS, 15.32; 
CKCX, 15.19; CKRA, 11.76; CHOL, 11.- 
72; CKLO, 9.63. 

According to a leading American sci- 
entist, writing recently in the New 
York Times, the next low point of sun- 


spot activity is expected to occur at 
approximately the end of 1954. (Fer- 
guson, N.C.) 
cS * * 
Press Time Flashes 

Athens noted on 11.718 starting Eng- 
lish to North America 2040. Warsaw 
usually uses 11.815 now for English 
broadcasts to North America evenings 
(EST), but at press time the 2300 
period was noted on 9.57. Radio 
Sweden reports Damascus, Syria, test- 
ing on 6.165, 9.555, 11.915, 2330-0200, 
0630-0830, 1100-?, and 2130-2230. (Bell- 
ington, N. Y.) 

Only MELF transmission at present 
is from the Mackinnon Road, East 
Africa (Kenya), outlet—scheduled on 
6.115 Sundays 0000-0600, 0800-1400; 
Saturdays 2200-2400, 0430-0630, 0900- 
1500; other days 2200-2400, 0430-0630, 
0900-1400. (Oskay, N. J.) 

Copenhagen’s DX session on Tues- 
days now should be 1700 on 15.320; 


CORRECTIONS ON “RADAR” ARTICLE, APRIL ISSUE 


E have received a letter from Lt. 
Commander Jack Halpern, officer- 
in-charge of the Radar and Loran 
School at the U.S. Maritime Service 
Training Station in Alameda, Califor- 
nia, in which he has pointed out several 
errors that appeared in the article **Ra- 
dio-Radar-Sonar in Naval Applica- 
tions”’ by Samuel Freedman (April 1951). 
In the description of loran, second 
paragraph on page 33, the statement 
was made that **the master station (the 
one which initiates the pulsing event) 
actuates and is followed by a pulse 
transmission (40 microseconds later) by 
another station (called the slave sta- 
tion) which may be as much as 300 
miles distant. There can only be one 
place within the radio receiving range 
of about 600 miles ground wave or 1400 
miles skywave where a predetermined 
time difference in reception of these 
two pulses will exist’. 

As Commander Halpern points out, 
the master pulse is followed by a slave 
pulse after a delay of a period of time 
which is in excess of 15,000 microsec- 
onds (for **H”’ stations*) and in excess 
of 20,000 microseconds (for **L”’ sta- 
tions*). The transmission is composed 
of three separate time delays. i.e., one- 
half the recurrence interval, plus the 
baseline transit time, plus the coding 
delay. 

In addition, slave stations may be 
more than 300 miles from the master 
station. Normally, distances between 
200 and 400 nautical miles are employed. 
When the signal path between the mas- 
ter and the slave stations is completely 
over water. the distance may be in- 
creased to 600 nautical miles. 

The lower power (200 kw. peak) loran 
transmitters have ground wave ranges 
in excess of the 600 miles mentioned in 
the article, and 750 nautical miles 
would more nearly represent the correct 
figure. High power stations (L000 kw. 
peak) have ground wave ranges of ap- 
proximately 900 nautical miles over 
salt water. 

*e © 

ROM Elton Dunbar of Washington, 

D.C. have come further correctionson 
this same article. In addition to point- 
ing out the errors mentioned by Com- 
mander Halpern. Mr. Dunbar takes ex- 
ception to the statement that **There 


can be only one place within the radio 
receiving range . . . where a predeter- 
mined time difference in rec eption of 
those two pulses will exist’’. There are 
theoretically an_ infinite number of 
points at which a given time difference 
may be observed in the service area of a 
loran system. Collectively, they define 
the loran line of position shown in 
Fig. 6, which is a line of constant time 
difference. 

The accuracy with which a ship’s 
position may be determined is not a 
constant (one-quarter of a mile), but 
varies with the ship’s position in the 
service area of the system and is a 
function of several other factors. 

The article gives the impression that 
a ‘*fix’? may be determined from one 
loran observation and that two or three 
observations serve merely to substan- 
tiate it. Mr. Dunbar points out that 
one observation tells the navigator that 
he is located ‘“tsomewhere” on a par- 
ticular loran line of position. Charts 
are available which have these lines, 
spaced at suitable intervals, drawn di- 
rectly on them. Tables are also avail- 
able which permit the navigator to 
draw a small segment of the given line 
on standard navigation charts. The in- 
tersection of two or more lines then 
determines a **fix’’. 

The reference to the use of “‘low fre- 
quencies” when talking about standard 
loran operating near 2 megacycles is 
misleading because there is a low fre- 
quency loran system now being devel- 
oped that will employ carrier frequen- 
cies in the 100 to 300 kilocycle band. 

In addition, not all loran receiver-in- 
dicators employ veeder counters. There 
are still many in use which employ 
marker pulses and visual counting 
techniques. 

Finally, Mr. Dunbar points out that 
in addition to the Coast Guard loran 
stations are operated by the U.S. Air 
Force, and by the governments of Can- 
ada, Great Britain, Denmark, and Ice- 
land. 

To both of these gentlemen, our 
thanks for correcting these errors. 


* The difference between an “H” station and 
an “L” station is in the pulse frequency The 
“LL” station has a pulse rate near 25 while the 
“H” station has a pulse rate near 33. 


—30-— 


RADIO & TELEVISION NEWS 


2100 and 2215 on 9.520. (Bellington, 
N. Y.) 

Short Wave News, London, reports 
Bangkok, 6.240, signing on 1857 in na- 
tive. Says DYH4 is a Christian Mis- 
sionary Station at Dumaguete, Negros 
Island, Philippines, operating on 6.055, 
0500-0800. 

Radio Belize, 4.959A, British Hon- 
duras, is heard in England at 1800, an- 
nouncing as “Radio Belize operating 
on 4.9 megacycle band;” news 1825; 
bad CWQRM. (Pearce, others) 

Seldom reported here, Vienna is 
logged in Britain on 7.245 at 0600; on 
9.665, used in parallel, around 1100. 
FGS8AA, 7.447, Guadaloupe, radiates in 
French 1100-1230, 1745-2000. Ulan- 
Bator-Choto, Outer Mongolia, has 
moved from 8.400 to 8.000; best 0930- 
1000 closedown. (Short Wave News, 
London) 


At press time, Chatfield, N. Y., re- 


ported tests to 1830 closedown from 
Radio International Red Cross, Geneva, 
Switzerland, 7.210; asked for reports. 

On occasion, Accra has used 5.979 
for special programs. Jordan Broad- 
casting Station, Jerusalem, Trans- 
Jordan, has been heard with news 1212- 
1240 on 7.075. (Nattugglan, Sweden) 

Radio Tananarive, 9.515, Madagas- 
car, more recently has been signing on 


2305 rather than 2230, as formerly. | 


(Machwart, Mich., others) 

“Short” QRA for Radio Corporation 
is Casilla de Correo 244-V, Santiago, 
Chile; s.w. channels are 15.150, 6.190; 


full schedule is 0630-2305; all-Spanish. 


(Serrano, Brazil) 


Kuala Lumpur, 6.024, Malaya, noted 


with news 0900; Shanghai, 5.989, China, 
heard in Chinese 0900; Taipeh, 6.997, 
Taiwan, heard 0830 with commentary 
in Chinese. (Russell, Calif.) 

Radio Jamaica, 4.950, noted in Cuba 
1300-1345 in English. (Pozo G.) 

Rome noted on 11.905 with news 
2150. (Hoffman, N. Y.) 

CR6RD, 9.705, Nova Lisboa, Angola, 
noted to 1532 closedown; CR7BE, 
9.8575, Mozambique, heard around 1300 
with all-Portuguese program; War- 
saw, 11.74, noted 1300 with English; 
OXI, 5.9425, Godthaab, Greenland, 
heard closing 1750, and re-opening at 
1753 on 6.678. (Catch, England) 

By this time, BFEBS, Singapore, 
will have its 100 kw. transmitters in 
use on this schedule—0415-0630 to 
North, South and East China, Japan, 


and Indo-China, and-0800-1130 to In- | 


dia, Pakistan, Ceylon on 21.720; 0415- 
0915, 0930-1030 to North, South, and 
East China, Japan, and Indo-China, 
and 1045-1130 to India, Pakistan, Cey- 
lon on 17.755; 0645-0745 to North, 
South, and East China, Japan, and 
Indo-China, and 0800-1130 to Burma 
and Thailand on 15.300; 0630-0745 to 
North, South, and East China, Japan, 
and Indo-China on 11.880; 0415-0615 to 
Malaya, Indonesia on 9.690; 0630-0700 
and 0730-0745 to North, South, and 
East China and Indo-China, and 0700- 
0730 and 0800-1130 to Malaya, Indo- 
nesia on 7.200; and 0415-0615 to Mala- 
ya, Indonesia on 6.175. (Radio Aus- 
tralia) 
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SEE LEO FIRST FOR 


hallicrafters: 


| can SAVE you money... Liberal Trade-ins 


A TAILOR-MADE SET FOR THE BEGINNING AMATEUR OR NOVICE... 
New SR-75 TRANSCEIVER 


Receives on 540 Ke through 32 Mc 
— Transmits on 10, 11, 20, 40, or 
80 meter bands. 5 tubes plus regu- 
lator. Housed in grey steel cabi- 
net. Shipped with coils, less cry- 
stals. Low down payment. 


New S-76 RECEIVER 


Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 IF stages. Range 550-1550 Ke, 1.7-34 
Mc in four bands. 8 tubes plus voltage 
regulator and rectifier. Complete with 
tubes, less speaker. 


R-46 Speaker $19.95 


HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


DE vcveesesseces $49.50 $-72 Portable ...... $109.95 
 Pererrre Tere $99.95 SME sccceecsaces $289.50 
SHF2 ...0. $199.50 


WRITE FOR DETAILED SPECIFICATION EQUIPMENT SHEETS Trade for a new Hallicrafter 


ii> 


Send for the 1951 

plete WRL Cota- 
leg containing 
RADIO everything new in 


poper—no red tapel 
REFERENCE MAP radio and television. LOW DOWN PAYMENTS 
CU ON 10-20 & 75 METERS 
Just right for your control pd et ug ith the NAME YOUR TERMS 
room walls. Approximately **Werld's Mest Per- PERSONALIZED SERVICE 
zones, amateur zones, mon- sonalized Radio 
itoring stations. Mail 25 
u ry c 


Receiver. il allow you 
more for your present equip- 
ment. WRL buys more equip- 
ment . . . WRL sells more 
equipment. Our lorge vol- 
ume of sales means faster 
turnover, greoter savings for 
youl We finance ovr own 


Pap ae es ae ee = a S neellinaaedl 


CE Cty ane Supply House. WORLD RADIO LABORATORIES 
744 West Broadway RN-7 | 
Council Stutfs, lowa 
PHONE 7795 Z's WRITE—WIRE mas pa 
: 0 $R-75 Info | 
D Redic Map 
D New Cotoleg C) $-76 Info 1 


By4 OD List of Guoranteed Used Equipment j 
NOME ccccccccccccccccsccccccccecs eoccece . 

Ube CS Ne a adio 

LABOPATORIES “ Ea , ting to 


COUNCIL BLUFFS “  10WA 


WANTED 
“S 0” TYPE RADAR PARTS 


Write or Phone 
World Wide Packing & Shipping Co. 
350 Pearl St., Brooklyn, N. Y. MA, 4-8371 


RADIO ENGINEERING 


CONVERSION DATA! TELEVISION 
ELECTRONICS 
For RCA Victor 730TV1 Hang Raya Ae Ey A 
uates. Old established school sp pocian ing in Radio 


training exclusively Modern labe wiles and 
see PF INDEX No 26 courses. Enrollments limited. Approved veteran 
. 


training 


VALPARAISO TECHNICAL INSTITUTE 

’ 

FREE—GET IT NOW: Dept. RD Valparaiso, Ind. 
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EDLIE’S 
LAST MINUTE SPECIALS 


GENERAL RADIO 
VARIACS 


Type 200 CU 


Input 115 Volts, 50/60 cycles, 5 amperes Out- 
put-—fully adjustable from 


0-135 volts. Price... cccccccces $17.75 


BRAND NEW PRECISION RESISTORS 


These are standard I.R.C., SHALLCROSS & 
MEPCO BRANDS priced ridiculously low. All 
are brand new, non-inductive, non-aging wire- 
wound types, insensitive to wide temperature 
variations. Sizes not listed below can readily 
be made up by series, and/or parallel ar- 
rangements at a fraction of the cost of pre- 
cision resistors available elsewhere. 


Following si sizes are $.25 each; $19.50/100 


220,000 2% wws 10, 000 1% WW3 
95,000 1% WW1 7,500 1% WW3 
92,000 1% WW3 5,000 1% WW3 
84,000 2% WW4 oa 2% wwe 
80,000 1% WW4 000 1% 

74.975 16% WW3 2'200 1°, WW3 
50,000 19% WW4 1,500 1% WW5 
46,000 10% WW3 1,000 1% WW3 
33,000 2° WW3 m0 1% wwe 
30,000 1% WW3 750 1 

25,000 1% WW4 500 1% ww3 
20,000 1° WW3 165 1% ww3 
17,000 1¢ , ww3 130 1% pan 
15,000 1% WW3 30 1% 

14.975 1°, WW3 22 1/10% WW4 
12,000 205 WW3 141% WW4 
11,000 1% WW4 12 1/10% WW4 


Following sizes are $.35 each; $27. 00/100 


800,000 1% WW5 | 600,000 1% WW4 
125,000 1% WW5 
700,000 1% WW5 120,000 1% WW3 


Following sizes are $.15 cade $12.50/100 


54,500 1% WW3 212 1% WW3 
235 205 WW3 
26,500 1% WW3 110 5% WW3 
22,000 59> WW3 70 5% WW3 
17,300 1 10% wws 50 5% WW3 
14,460 4% ww3 40 5° WW3 
2,500 Be > WW3 35 5% WW4 
2,230 1% WW3 30 5% WW3 
475 1° WW3 6.0 3% ww4 
280 1 10% ww3 40 55 WW3 
500,000 1% can so cog Saks Shang $0.55 
100,000 A ww4.. juinne tae eateneae’ -55 


Following sizes are > $.1 10 10 each; = 100 


53.96 15% WW4 4.35 1% WW3 
23.29 “1% WW4 43 13 ww4 
13.52 4% WW3 3.94 3% WW4 
13. 333 1% WW4 3.5 5% WW4 
10.2 2% WW4 2.56 14% WW 
10 5% WW3 

5.1 1% WW4 29 3% WW4 
44 1% WW3 25 5% WW4 


TYPE 433-AC PRECISION RHEOSTAT- 
POTENTIOMETER 


For use in Wheatstone Bridge or other precision equip- 
ment. Total Resistance 20,000 ohms, maximum dissipa- 
tion 25 watts. Wound with low coefficient wire. 


Has a built-in Justifying Mechanism which permits accu- 
rate adjustment of resistance to produce a linear re- 
sistance variation over the 322 degrees rotation. Maxi- 
mum current—35 milliamperes. Manufactured by 
Muter Co. less knob.......02s0005 Price only $1.75 


SENSITIVE SUBMINIATURE RELAY 
SPDT—measures %"x1 "x1 Ye". 
Coil resistance 110 ohms. Operates with less than 1 
volta, 15 milllemperes..cccccccccccces Price $.35 


SPECIAL—1% Precision Resistors—Mepco—removed 


from equipment (clipped leads)—-GUARANTEED— 
only 10c! 

1,000; 5,000; 10,000; 20,000; 
25,000; 40,000; 50,000; 100,000; 


ALSO—500,000 ohms—only 1 5c! 


WRITE FOR COMPLETE CATALOG N-7 


EDLIE ELECTRONICS INC. 


154 Greenwich St. New York 6, New York 


| relay 0600; 


Radio Tahiti, 6.1338 (measured), 
Papeete, usually signs 0045 but has 
been noted at times as late as 0150. 
(Slattery, Ore.) Swedish sources re- 
port Radio Tahiti on a new channel on 
9.053 ending an English program 0030; 
not confirmed at press time. 

Commercial Service, Radio Ceylon, 
noted on 9.52, excellent, 
CR5SB, 17.677, Sao Tome, noted Sun- 


1945-2025. | 


days 0700-0800. (Peddle, Newfound- | 
land) 
In the new English transmission 


1700-1730 from Radio Peking, 11.685 
(best on West Coast) and 15.060 (best 
in East), news is at start; POW mes- 
sages at 1715. RFA, Saigon, Indo- 
China, seems settled down on 9.755, 
noted signing on 0520; also heard 
mornings on 7.255; Taipeh, 6.095, Tai- 
wan, does not have news 0630 as do 
7.133, 11.735; English on 15.235, 11.735 
is now an hour earlier—2200-2300, fol- 
lowed by Chinese to 0100 sign-off. 
Hong Kong, 9.525, is now on summer 
time—one hour earlier—signs on 0400, 
and only some days takes BBC news 
relays “Radio Newsreel” 
0900 and signs off now 0915. (Balbi, 
Calif.) 

At press time, Leopoldville, Belgian 
Congo, was using 9.745 at least eve- 
nings (EST) and/or 9.767; widely re- 
ported. 

Radio France-Asie, 11.78, Saigon, 
noted with news at 0900; DZH7, 9.734, 
Manila, noted 0245 with religious serv- 
ices in Spanish; JKI2, 9.656, heard 
0230 in Japanese. (Russell, Calif.) 
Radio France-Asie noted 0500 on 11.83 
with news. (Winch, Calif.) 

Lourenco Marques, Mozambique, is 
reported by Ribeiro, Brazil, as noted 
usually from 2300 with musical pro- 
grams, on 4.819. 

CHNX, 6.13, Halifax, Nova Scotia, 
Canada, appears to be on daylight time 
now; heard closing recently 2215. (Bel- 
lington, N. Y.) 

A new Greek station noted on 6.450 
around 1200-1500 closedown gives call 
of “Edho Alexandropolis.” (Bluman, 
Israel, via WRH Bulletin) 

The Nordwestdeutscher Rundfunk 
(British Zone of Germany) has a new 
1 kw. transmitter on 11.795 (heard by 
Bellington, N. Y., around 2300), which 
parallels Hamburg, 7.290, 20 kw. The 
11.795 station is Osterloog. 

Tashkent, 6.825, Turkestan, USSR, 
noted 1200-1230 with English for India 


on Fridays, Sundays; also may be 
Wednesdays. (United 49-ers Radio So- 
ciety) 


English broadcasts for Europe from 
Moscow are listed—0130-0159 on 9.680, 


| 11.630, 15.100, 15.440, 15.360; 0230-0259 
| on 9.680, 11.630, 15.360, 15.440; 


1130- 
1159 on 9.640, 11.630, 11.820, 15.360; 
1230-1259 on 9.640, 11.630, 15.360; 1400- 
1430 on 9.640, 9.670, 9.680, 11.630, 15.- 
360; 1430-1459 on 9.550, 9.640, 9.833, 
11.630, 11.910, 15.360; 1530-1559 on 
9.550, 9.600, 9.640, 9.833, 11.630, 11.910, 
15.360; 1630-1659 on 9.550, 9.640, 9.833, 
11.630, 11.910, 15.360; 1700-1759 on 
9.640, 11.630, 15.360; also reported with 
English at 0300-0329 on 11.780, 15.100, 
17.810; 0400-0459 on 9.680, 11.630, 


HARD-TO-GET 
50 or 
TYPE I to 49 ptf | TYPE | to 49 over 
OZ4 $ .89 $ .83 645 $ .81 $ .75 
0Z4G .83 83 | 66 1.57 1.45 
1B3G 1.43 1.33 6K6GT .89 -83 
1U4 1.08 1.00 | 6S4 -97 -90 
1U5 .97 -90 | 6V6GT 1.08 1.00 
1V2 81 .75 | 6W4G .97 -90 
1X2 1.43 1.33 | 6X4 Bi .75 
304 1.19 1.10) 6Y6G 1.30 1.20 
384 1.08 1.00 | 7F7 1.19 1.10 
5U4G 81 -75| 7N7 1.19 1.10 
6AK5 2.14 1.95| 12AT7 1.57 1.45 
6AL5 1.08 1.00 | 12AU7 1.30 1.20 
6GAUG 1.08 1.00 | 12SA7 1.08 1.00 
6BD5 1.73 1.60 | 1L28K7 .97 -90 
SBI. 7 1.57 1.45| 12807 BI 75 
6BQ6GT 1.73 1.60 ; f 81 .75 
6CR6 1.08 1.00 |: ¥ 97 -90 
6BG6G 2.59 2.40 
10% Cash with Orders 


LMO RADIO CO. 


509 ARCH ST. & 6265 MARKET ST. 
Philadelphia, Pa 

6th & ORANGE STS 

4401 VENTNOR AVE 

1133 HADDON AVE. * 


Del 


* Wilmington, 
* Atlantic City, N. J 


Camden, N. J. 


SCARCE" T° TUBES 


Many Types Available for 


TUBES aaa _ 
BOUGHT, | war 
adio anc service men, ex- 
SOLD, and perimenters, amateurs... we 
TRADED have many types of scarce tubes 
Send Your ready for immediate shipment. 
Want and Don't use make-shifts or spend 


valuable time looking for tube 
sources. Try Electro FIRST. . . 
and get the tubes you need with- 
out delay. Get complete list and 
Electro's low prices. It's FREE 


JELECTRO SALES. write today! 


425 W. Randolph St. 
Chicago 64, Illinois 
OUR SPECIALTY ___ 
EXPERT 


SPEAKER RECONING SERVICE 


Guaranteed Workmanship—Fast Service 
JOBBERS—DEALERS 
Write for Price Lists 
ages RADIO £. 
BRONX 68, N. Y. 


Trade List! 


2 E. 184TH S$ 


POWER! 


Your ad in the Classified Section of 

RADIO AND TELEVISION NEWS is read 

by the largest audience in the field— 
monthly circulation—over 200,000. 


RADIV <27 MONTHS 


ENGINEERIN 


DEGREE in 
| Radio engineering is a big fleld. There’s room for | 
} you in it—if you're good. Get first-class training at | 
Indiana Tech Intensive specialized course, includ 
ing strong basis in mathematics and electrical en 
gineering, advanced radio theory and design, te ‘le 
vision Modern laboratory. Low tuition. Also 
month courses in Acronautical, Chemical, Civil, E lec- 
tric al and Mechanical Engineering Approved for 
G.1.’s. Enter September, December, March, June. 
You can earn part of your expenses right here in 


Fort Wayne while you are studying. 


INDIANA TECHNICAL COLLEGE 
971 E. Washington Bivd., Fort Wayne 2, Indiana 
Please send me free information on B.S, Engineering De- 
gree in 27 months as checked. 
DC Radio-Television 
0 Civil 0 Mechanical 


MGUNG . cc cccccctscccccccceseesecccececscecess 


0 Aeronautical 
C) Electrical 


RADIO & TELEVISION NEWS 


11.780, 15.100, 15.200, 15.360, 15.440, 
17.810; 0530-0559 on 9.680, 11.630, 
11.780, 15.200, 15.410, 15.360, 17.810, 


and 17.840. (WRH Bulletin) 
* a aa 
Acknowledgment 


Sorry, fellows, that space would not 
permit use of all the FB reports re- 
ceived for the July issue; please keep 
reports coming to 948 Stewartstown 


Road, Morgantown, West Virginia, 
USA. Thanks and good listening! 
Sie Tes eet CL OE, ede KRB. 


HAM PLATES GAIN 


HE movement to grant licensed | 


radio amateurs the right to carry 
distinctive license plates on their auto- 
mobiles is gaining momentum as more 
and more states pass or consider en- 
abling legislation. 

The latest states to join Florida, 
Mississippi, Louisiana, Arkansas, and 
the Canal Zone in providing special 
license tags include Georgia, Nevada, 
North Dakota, and Tennessee. 

Legislation is pending in Indiana, 
Kansas, Washington, New Jersey and 
Wisconsin. Bills have been introduced 
in California, Connecticut, Delaware, 
Illinois, Maryland, Nebraska, Ohio, 
Pennsylvania, and Rhode Island. 

Similar bills were voted down by the 
legislatures of Oregon and lowa. —30)— 


MORE HAMFESTS 


HE Egyptian Radio Club, Ine. will 

hold its Annual Picnic and Ham- 
boree on Wednesday, July 4th. 

This year’s affair promises to be big- 
ger and better than ever before with 
prizes and plenty of contests. Hidden 
transmitter hunts, both mobile and 
afoot; code speed contests; QLF con- 
tests; contests for phone NCW opera- 
tors; SWL’s; etc. have been planned by 
the committee in charge. 

The Picnic and Hamboree will be held 
on the grounds and in the club house 
of the organization at 700 South Cho- 
teau Slough Road, near Granite City, 
Ill. From the new highway bridge on 
Route 66, just east of the Chain of 
Rocks river bridge at St. Louis, the 
route to the grounds will be clearly 
marked. 

Those desiring additional details on 
this affair should contact F. A. Wael- 


terman, 415 Alma Avenue, Webster 
Groves 19, Missouri. 
7 * * 


AMFESTERS Radio Club of Chicago 


will hold its 17th annual picnic | 


and hamfest on Sunday, August 
from dawn to dark at the Frankfort 
Park Picnic Grove, Frankfort Park, Ili- 
nois. The grove is situated 4% mile 
north of the junction of U.S. 45 and 
U.S. 30. 

The committee promises that there 
will be over $1000 in prizes, food, and 
other refreshments. Prizes will be of- 
fered in various games, races, and con- 
tests. Music will be furnished and in 


case of rain, a covered pavilion is 
available. 

Plenty of picnic tables will be avail- 
able ‘for those bringing their own 


lunches. Tickets entitling the holder 

to a try for the prizes are $1.50 but 

tickets are not required. Those want- 

ing tickets and further details should 

contact Bill Roberts, W9HOV, 7921 S. 

Woodlawn Ave., Chicago 19, Illinois. 
—a- 
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YOUR DEFECTIVE PICTURE TUBES NOW 
RECOVERED FOR AS LITTLE AS 1/6th 
OF NEW TUBE COST! 


H & A’s sensational new, GUARANTEED recovery 
process turns junkers into perfect-performance tubes 
. converts loss to profit for dealers and service- 
men three ways: 
1) Slashes cost of tube replacement on service 
policy sets. 
2) Reduces costs of tube failure jobs on regular 
service repairs. 


prey ttn. 


SEE HOW YOU SAVE! 


3) Permits lower reconditioning costs, hence meet w od PA b wee J 
higher profits on trade-in set sales. Prices Prices Allowance 
ALL AT NO RISK TO YOU! NS . 

Send your defective tubes to H & A (mail the cou- 12%2"— 26.25 4.50 1.00 
pon below for full information and shipping instruc- oe ae a 
tions.) If tube failure is due to any of eleven basic adil — 26.50 8.00 - 1.50 
causes, such as shorts, low emission, leakages or — 37.50 8.00 2.00 
opens, H & A will make all necessary repairs guar- — 
anteed for 60 days and return tubes promptly. If — 44.00 8.00 2.00 
tube can’t be repaired, H & A will send you check 
for glass allowance (see chart) which in most cases - 43.50 8.00 2.00 
will reimburse you for shipping charges. — 6825 12.50 350 
DON'T DELAY! SEND COUPON TODAY! — 73.50 12.50 3.50 


TURN JUNK TUBES IN TO $$$. 


H @ A Television Tube Co. 
3547 West Montrose Ave. 
Chicago 18, Ill. 


Gentlemen: 
Please send me full information on your 
Tube Recovery plan. | understand there's 
no obligation. 


Television 


Tube Co. 


NAME 


ADDRESS 


city — 


big FREE 
GIFT offer 


Complete Radio Engineering course incl. Telev., 
U.H.F., anc . BS Degree Courses also in 
Mech., Civil, Elect., Chem. and Aero Eng.: Bus 
Adm., modern build- 
ings, well equipped labs Low 
courses Personalized instruction 
mand for graduates, Placement service 
in 1884. 
opportunities ahead 


Acct. Extensive campus, 
cost Prep 

Heavy de- 
Founded 
Prepare now for the civil and military | 
Enter Sept., Jan., March, | 
June. Write for Catalog. 


TRISTATE COLLEGE 


B.S. DEGREE IN 27 MONTHS | 
| 


1671 COLLEGE AVE. ANGOLA, INDIANA 


115 


Gun Super Speciats 


Who Says Prices Are Going Up? 
Now at Sun They're Lower Than Ever. 


WEBSTER—CHICAGO 
Dictation—Model 18 
WIRE RECORDERS 


Brand New—Discontinued Model 


Includes mi- 


movable foot 
switch. 


Dictation @ Transcription @ Playback 


For Doctors, Dentists, Lawyers, Accountants, Secre- 

taries, Clergymen, Speakers, Businessmen, Hams, etc. 

Includes the following exclusive Webster-Chicago 
features: 

@ Automatic Stops — shut off machine at end of 
ire 


w 

Pushbutton record-listen switch 

Immediate playback thru 2 inch speaker 

Neon recording volume indicetor 

Removable take-up drum 

Elapsed time indicator 

DRASTICALLY REDUCED FROM ORIGINAL PRICE 
OF $135.00 TO AN ALL TIME LOW OF 


RECORDING $ 

wins ONLY 89.50 
1 he $3.5 

12 hour 2.10 Portable Carrying Case— 

% hour 1.40] Reg. $12.50—Only $8.95 


Attention Hams! Last Call 
On this Great Buy! 


BENDIX 


100 WATT 
TRANSMITTER 
c-w 


Easily converted to 
20-40-80 meter VFO 


and 10 meter crystal. Each ECO dial has 3000 


divisions enabling quick precision shifting. This 
transmitter was constructed of the highest quality 
precision parts. Four separate output tanks; one 
1 position selector channel switch having 7 sec- 
tions which changes the ECO, IPA, and output 
tanks simultaneously. All controls are mounted on 


the front panel. The housing is cast aluminum. 
Shields and case are sheet aluminum dimensions 
11x12x15 inches. Wt. 35 Ibs. Complete instruc- 


tions furnished. Uses 3-807, 4-12sk7—each a 
separate master oscillator. Has a 5 AMP R.F. 
meter. Requires 750 volt 300 MA power supply 
and modulator for phone operation. We cannot sup- 
ply either the power supply or modulator. This is a 
complete coverage transmitter for the new or ex- 
perienced amateur. A true ham value. Complete 
with tubes, not 
many of these NOW ONLY SHIPPED 
units left. 5 
hurry and get $29.95 COLLECT 
yours while they NLY 
last. LIKE NEW ° 
WAVEMETER BC-1073A 
Used. Good Condition. Cov 
ers 150-210 MC, Companion 
to BC 1068A_ receiver, Con 
tains resonant cavity waveme- 
ter, oscillator, heterodyne am 
plifier, tuning eye, 1L10V-AC 
60 Cycle Power Supply 


LESS TUBES 


*4 
SHIPPED COLLECT ONLY s 


TERMS: All items F. O. B., Washington, D. C. 
* All orders $30.00 or less, cash with 
order. Above $30.00, 25 per cent with order, 
balance C. O. D. Foreign orders cash with orders, 
plus exchange rate. 


UN RADIO 


\___ OF WASHINGTON, D.C. 


938 F STREET. NW. WASH 4.0 C 


Within the Industry 
(Continued from page 26) 


standards of the radio and television 
industry, shall be used; 3. All local 
safety regulations and building codes 
shall be strictly adhered to by CTIS 
members; 4. Ample protection against 
lightning shall be provided on all in- 
stallations; 5. The television owner’s 
person and property shall be fully pro- 
tected by liability and property dam- 
age insurance while installations are 
in progress; and 6. Special care shall 
be taken to make each installation 
safe, both electrically and mechanical- 
ly. 

Full details on the new program are 
available from NARDA at 1437 Mer- 


chandise Mart, Chicago 54, Illinois. 
* * * 


| BILL C. SCALES has been named gen- 
| eral sales manager of the Cathode- 


Ray Tube Division 
of the Allen B. Du 
Mont Laboratories, 
Ine. 

He will direct the 
sale of the compa- 
ny’s CR tubes both 
to manufacturers 
and parts distribu- 
tors throughout the 
world. He has been with the company 
since September 1949 and was former- 
ly southwestern regional sales mana- 
ger for the Receiver Sales Division. 

Mr. Scales has been active in televi- 
sion circles since the end of World 
War II and in sales circles since 1936. 
During the war he served as a captain 
in military intelligence, from 1941- 
1946, in the Pacific Theater. 

x ~ 


* 


JOSEPH Y. RESNICK, formerly general 
manager of Channel Master Corp., has 
been named chairman of the board and 
HARRY RESNICK has been named presi- 
dent and general manager of the firm 
. . . ROBERT E. BURROWS has been ap- 
pointed general sales manager of 
Thomas Electronics, Inc. of Passaic 
... The election of DR. ADOLPH H. 
ROSENTHAL as vice-president and di- 
rector of research and development 
has been announced by Freed Radio 
Corporation of New York... ED- 
WARD A. PECARA has been appointed 
sales promotion manager of Motorola, 
Inc. He formerly held the same post 
with Zenith Radio Corporation... 
HAROLD M. BRETT, wage and salary 
administrator of Allen B. Du Mont 
Laboratories, Inc., died recently after 
a short illness. In point of service, he 
was one of the firm’s oldest employees 
.. . JACK M. WISEMAN, patent attor- 
ney, has joined Belmont Radio Corpo- 
ration where he will be in charge of 
the establishment and administration 
of patent procedures for special prod- 
ucts manufactured by the company, 
and the development of an incentive 
plan for the company’s engineers .. . 
SAUL FELDMAN has been named comp- 
troller of Jewel Radio Corporation. He 
was formerly associated with Tele- 


Tone Radio and RCA _. . HERMAN T, 
KOHLHAAS, retired assistant vice- 
president of International Telephone 
and Telegraph Corporation, died re- 
cently of injuries received in an auto- 
mobile accident near Jacksonville, 
Florida. He had been associated with 
the company for more than 42 years 
..» Westinghouse Electric Corpora- 
tion has named E. W. RITTER, manager 
of the company’s new Electronic Tube 
Division, a vice-president of the firm 
and has appointed E. V. HUGGINS to 
the newly-created position of execu- 
tive vice-president of the Westing- 
house Electric International Company 
. . » RICHARD H. DORF has joined the 
staff of Brach Manufacturing Division 
of General Bronze Corporation as an 
electronics project engineer . . . HAR- 
OLD W. GIESECKE has been named as- 
sistant to the general manager of the 
Bendix Radio Division. He was for- 
merly associated with Westinghouse 
and Bell Labs . . . EPHRAIM N. OSTER- 
BERG has been appointed director of 
purchases for Stewart-Warner Corpo- 
ration. He has been with the radio 
firm since 1916 . . . GEORGE O. SMITH 
is the new manager of components en- 
gineering for Emerson Radio and Pho- 
nograph Corporation ... HAROLD L. 
OLESEN, executive assistant of the 
Weston Electrical Instrument Corp., 
has retired after twenty years’ service 
with the firm... DR. HARRY N. 
WALKER has been named vice-presi- 
dent in charge of sales for the Rich- 
ardson-Allen Corporation, manufac- 
turers of selenium rectifiers . . . JOHN 
G. THOMPSON has been appointed 
manufacturing manager of the new 
tube plant that Westinghouse Electric 
Corporation will build in Bath, New 
York ... Burlingame Associates of 
New York has named S. K. BURNELL 
to the post of advertising director ‘ 
REX WILSON, chief engineer of Tele- 
Vogue, Inc. the manufacturing subsi- 
diary of Muntz TV, has been named 
vice-president in charge of engineering 
for the firm ... WILLIAM H. ROUS, 
sales manager of the American Phe- 
nolic Corporation of Chicago, was 
elected vice-president of the company 
by the board of directors. . WIL- 
LIAM SLAWSON has joined the John F. 
Rider Publisher, Inc. organization as 
general sales manager. 
~ ca ~ 

RAYMOND W. ANDREWS, formerly mer- 
chandising manager of the Radio Tube 
and Television Pic- 
ture Tube Divisions 
of Sylvania Electric 
Products Inc., has 
been promoted to 
the post of manager 
of factory sales. 

In his new Ca- 
pacity, Mr. Andrews 
will direct tube 
merchandising, sales planning, and 
customer service activities and will be 
responsible for maintaining sales de- 
partment liaison with tube plants. 

He joined Sylvania in 1945 as mer- 
chandising manager of the Radio Tube 
Division after serving as a Command- 
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er in the navy during World War II. He is a member of 

the IRE, ARRL, Society of Military Engineers, Radio Club 

of America, and the Reserve Officers of the Naval Services. 
* * a 

DR. HARRY F. OLSON, director of the Acoustical Research 

Laboratory of RCA Laboratories, has been elected presi- 

dent of the Acoustical Society of America for the year 1952. 

Dr. Olson was the recipient of the John H. Potts Medal 

of the Audio Engineering Society in 1949. 

* * * 
THE BRITISH INSTITUTION OF RADIO ENGINEERS is opening 
its “Festival Convention” on July 3 at University College in 
London with a session on “Electronic Instrumentation in 
Nucleonics.” 

Subsequent sessions include: “Tube Technology and 
Manufacture” (July 5-6, University College, London); 
“Radio Communication and Broadcasting” (July 24-25, 
University College, Southampton); “Radio Aids to Navi- 
gation” (July 26-27, University College, Southampton); 
“Television Engineering” (Aug. 21-24, Kings College, Cam- 
bridge); and “Audio Frequency Engineering” (Sept. 4-6, 
Earls Court, London). 


* * * 


MILTON R. BENJAMIN, national sales manager of Majestic 
Radio & Television, has been named vice-president in 
charge of sales for both Majestic and the 
products of the parent company, The 
Wilcox-Gay Corporation. 

He has been national sales manager 
for Majestic for the past year and prior 
to that served as regional sales man- 
ager. 

Mr. Benjamin was formerly associ- 
ated with Sonora Radio and in past 
years engaged in various manufacturing 
and wholesale activities in this field. He will soon celebrate 
his 25th anniversary in the radio industry. 


a= 
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Unga i Mlle . Angels 


DO A HEAVENLY SOLDERING JOB 
Pick any job and you'll find a pip of a tip 
to use with the trim, slim Ungar Pencil. Any 
of the 8 Ungar Angels interchange in the No. 776 
Handle to make a honey of a tool that does 
work faster and better than larger, heavier irons. 
Whatever your problem, you'll bless the day 


you discovered these saintly soldering cherubs! 


No. 1239 36” HI-HEAT, Chisel Tip, 372 Watts 


Used and recommended for radio, radar 
and TV repair and maintenance, but 
because of greater tip temperature and 
more heat capacity, they are used on 
production lines for smaller work. Tip 
material is special pre-tinned alloy. 


Loss of tip material at high tempera- 


tures is less than with copper alloys. 


Write for Catalog No. 400 
Ungar ELECTRIC TOOLS, INC., Los Angeles 54, Calif, 
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The new “Tel-E-Foul,” photoelectric Foul Indicator 
produced by The Brunswick-Balke-Collender Company, 
famous manufacturer of bowling equipment, includes 

75 MA’SELETRON miniatures in its electronic circuits. 
SeLeTRON Selenium Rectifiers are the choice of an 
increasing number of manufacturers in diversified fields 
yecause they are so thoroughly dependable under 

all types of grueling conditions. SeLeTRON is available in the 
miniature sizes required for radio, TV and other 

electronic circuits, all the way up to heavy duty power 
stacks used in a wide range of industrial applications 
Whenever you meet up with a power conversion problem, 
no doubt SELETKON engineers can be of substantial 
assistance in recommending the right rectifier 


nn e(ron for your needs. Write us today! 
, , VUUUUU SELETRON DIVISION 


RADIO RECEPTOR COMPANY, Inc. 
RP RP 


» bowbng Lane 


Since 1922 in Radte and Blecirenice 


Soles Dept.: 251 W. 19th St, New York 11, W. ¥. + Factory: 64M. 9th St, Brooklyn 11, H.W. 


THAT GOOD LOOKING OLD CONSOLE— 
REPLACE YOUR OBSOLETE RADIO 
with a modern, easily installed 


ESPEY AM/FM CHASSIS 


and your favorite console is ““right-up-to-date“’ 


Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
ly licensed under 
RCA and Harzeltine 
patents. The phote 
shows the Espey 
Model 511-B, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker, 
and all necessary 
hardware for mount- 
ing. 


NEW FEATURES—Improved Frequency modulation circuit, drift 
compensated ¢ 12 tubes plus rectifier, and pre-amplifier 
pick-up tubes ¢ 4 dual purpose tubes * High quality AM- 
FM reception ¢ Push-pull beam power audio output 10 
watts ¢ Switch for easy changing to crystal or variable 
reluctance pick-ups ¢ Multi-tap audio output transformer 
supplying 4—8—500 ohms. 


Mokers of fine radios since 1928. 
Write for literature RN |= ~ =) = 
rr 


for complete specifi- 
cations on Model 51!-B 
and others. 


TEL. TRefalgar 9-7 


MANUFACTURING COMPANY, INC 


528 EAST 72nd STREET, NEW YORK 21.N.Y 


| || 
| 10 Meter Mobile 
(Continued from page 48) T ye K k T € 
t 
' BIG SCREEN 095 
oscillator should be adjusted. Plug 
! in the 6AK5 and supply a regulated now $ 
= “B--” of 150 volts to the oscillator cir- ONLY 39 
® cuit. With the help of a good wave- It’s easy to own your own 
meter tune a reasonably accurate re- aso 's receiver. have 
ceiver until the fundamental note of trated, easy - to- folle wns 
the oscillator is found. Do not be dis- step-by-step through casy 
turbed by the many birdies which will ine OC ween 10. or 30 
be found in a standard superhet. If flecti we ia 
R the layout has been followed closely, Ritadstlie tatercareter 
EEVES Soundcraft Labora- adjustment of the trimmer should Control. AFC. horizontal 
tories afford you the best in bring the oscillator’s fourth harmonic eieiicaliacibli iia ie enaltivity, low powe! er 
Lg? : to the low edge of the 10 meter band re ae oe ¢ with 
television picture tubes at with the variable condenser in full. If BIG SCREEN CONVERSION KIT, $12.95 
prices consistent with euch || ME Oct de ruta weiner nay || Tee ee | 
quality. When replacement have to be padded somewhat. When rate a al A Ripnire Tubes and 
‘ the proper setting has been found, the dealer prices. 
requirements dictate the need variable condenser must be modified 
: : so that the oscillator cannot be tuned 
for high efficiency and fidel outside the 10 meter phone _ band. 
ity, Reeves products are the Plates may either be removed or, if ELECTRO-TECHNICAL INDUSTRIES 
i ‘ permitted by the construction, rear- 1432 N. BROAD ST PHILADELPHIA 21, PA 
answer. Experienced service- ranged to alter the amount of variable 
men have found chat they al- || capacity available. The variable con- 
ser us is latter 
ways result in satisfied cus- condition in Fig. 5. The author reas- NEW ADDRESS 
: sembled the condenser several times || Same Big Bargains in NEW EQUIPMENT 
tomers —and a profitable before a good setting was obtained, Each 
service operation. i.e., a frequency range of 28.53 to 29.67. BC348 Dual-section volume control . $2.50 
By using the oscillator, together with a MC215 Tuning Shaft for SCR274N. 1.25 
wavemeter and a multimeter, adjust- MC124 Tuning Shaft for MN26 306” 6.00 
ment of the doubler-driver and the MC136 Right Angle for MC124.... 2.25 
final amplifier can be performed. MC211A Right Angle for MC215... .85 
The next step is to set the two slug- BC732A Localizer Control Head... 2.50 | 
tuned coils to provide proper drive to | PLO FPabetees cc cccccesescoceces 1.50 
the final amplifier. Set the oscillator Please include sufficient postage. 
to about the middle of the band. Plug 
in all the r.f. tubes, using a “B+-” of LONG ISLAND RADIO COMPANY 
about 150 volts. At this voltage no || ?-0- Box 474 Mentrese, Penn. 
S deraft damage will be done to the tubes while ' 
oun tuning up. When tuning the 6AK5 
rectangular plate, the GAK6 grid circuit must be BRAND NEW T u B tb 4 
operating, and when tuning the 6AK6 4836-7 ..$ 1.( . -$,9-89) 7248 a 
television tubes are available plate circuit, the 6AQ5 grid circuit eee °o': toes iccse -:: Seegizese -:: SS 
é a must be operating. This is because nca0 |... 888 \eAIs “A888 A 3:3 
in 16”, 17” and 20” sizes. the grid circuit of the following stage 2021, i: eave. was * i'3 
You can use and recommend as Well as the plate of the circuit being | 92334 -::: 33-9 ‘$Saver:: 49/884. 1.75 } 
tuned, form the shunt capacitance a3 °°°: Seaslasete °° saceblaeee 2-38 
them with assurance because across the slug-tuned plate tank. The | 2336 :::: 89:30|z0ecy’” 39:30|9001 13s 
wavemeter, set to 20 meters, should B22... *°3!os|7o78 | 18:98|9003 i? 
they are backed by the great- be coupled to L:. L: should teen bo ad. (ee *9'89 7230/8". 14.95| 9005 a 
er integrity and experience justed for the maximum indication. If send, us 2 ipauizia! ey carry comicte stack of 
the peak setting cannot be obtained Surplus stocks in tubes! OY Mighest prices for 
of the Reeves name, a fore- within the range of the slug adjust- J. S. H. SALES CO. 
. ment, the number of turns should be | pept. r-2. 7552 Meirose Ave., Los Angeles 46, Calif. 
most manufacturer in the adjusted as follows: using the Millen | ‘ 
electronics and recording form specified, a maximum reading 
with the slug all the way out indicates 
field throughout the country that more turns are required; if maxi- “Course. ter Poscing FCC 
ii ncaa atime mum reading is obtained with the slug B teur Radio Examinati } 
yy ¥ all the way into the coil, turns should | A @ LOW COST e 
be removed. If a iron-core slug form | PERSONAL COACHING 
is used these tuning instructions | Write for Details b 
J} should be reversed. This procedure |B 4s vay FEDERAL, ELECTRONICS nsTITUTE 
setdorgfe should then be repeated with the 
wavemeter set to 10 meters and cou- | -— 
pled to L,. Even if the layout shown “THE BATTERY RECORS 
is changed considerably, proper ad- SPOT 
—% justment can be obtained with this | WALKIE-REGORDALL * esi8t.S2280 
e procedure in short order. only Se per hr. Instantaneous. permanent cording “i. 
TWENTY YEARS OF LEADERSHIP IN SOUND ELECTRONICS With proper drive, the final ampli- | tires, “Bictation ing “sales talks: while 
10 EAST 52nd STREET, NEW YORK 22, N. Y. fier, the final tank condenser, padding | With “hidden "mike"! Wirite tor Detailed ‘Literature. 
EXPORT—REEVES EQUIPMENT CORPORATION condenser, and antenna condenser can 
10 EAST 52nd STREET, NEW YORK 22, N.Y. | be set. A temporary dummy an- 
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tenna should be attached to the an- 
tenna circuit. A short length of 52 
ohm coaxial cable terminated in a 52 
ohm, 1 watt carbon resistor will suffice 
Set the oscillator to the low edge of 
the band. The C,; padder should be 
peaked and the final tuned to dip. A 
wavemeter tuned to 10 meters set near 
the 52 ohm load should show maximum 
reading at these settings. The oscilla- 
tor should then be retuned to the high 
edge of the band. If the padder must 
then be set to a lower value to re-dip 
the final (which will not happen if the 
circuit diagram is followed) a larger 
variable condenser must be used for 
tracking. If a larger value of pad- 
der is required the tracking condenser 
should be tapped down on the final 
coil until the condenser tracks across 
the band. About a quarter turn from 
the top was found to be correct in this 
layout. When all settings are com- 
plete, the mobile should overheat the 
52 ohm, 1 watt resistor in about 15- 
30 seconds. 

There are no adjustments to make 
in the modulator. The mike need only 
be plugged in the “B+,” raised to the 
proper value, and the unit is ready to 
operate. 


Operation 


Imagine, if you can, a mobile in 
which every station heard can be zero 
beat without taking one’s eyes off the 
road! Just throw on the oscillator, 
turn the National vernier knob until 
the oscillator covers the station to be 
worked and it is done. No longer does 
a station calling CQ say, “W tun- 
ing this frequency first and 100 kc. 
either side leave the mobile op- 
erator out. 

The results have been terrific. A 
large number of stations called are 


100% contacts—and believe me 7 
watts in the clear on ten meters is 
plenty. The author has worked 19 


states in clear complete QSO’s and the 
DX log includes a KZ5 and a KP4 
while in motion; all in a period of 
three weeks. Using a dynamotor power 
pack, the entire battery drain to the 
relays, tubes, filaments, and “B-+’ 
for both transmitter and converter 
amounts to only 11.5 amperes! Here’s 
an installation that’s small, conven- 
ient, easy on the battery, easy to serv- 
ice, and really effective—an ideal 
mobile! 
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Filled, F.0.8., San Francisco . . 
rite for our free booklet listing our 
Batteries, Aluminum Sheets, etc. 


omen, 


Get the practical 
training you need 
to qualify for high- 
paying TV servic- 
ing jobs. Take TCI 
Training! 
You train at home with an easy-to-follow, 
PRACTICAL program, designed by 
men for servicemen. It's non-mathematical 
all practical television servicing with- 
out theory; without repeating your radio 
training. It's based on field-tested servic- 
ing techniques perfected by more than 200 
TV servicing experts. You learn testing, 
servicing, repair, set conversion, master an- 
tenna installation field-servicing short-cuts. 
Complete sections on COLOR TV, COLOR 
CONVERSION and UHF are also included! 


YOU LEARN BY DOING! 


You actually build and train on a 
screen TV receiver, given to you as part of 
the course This set is yours to keep! In 
addition, as an eptional feature, you can get 
TWO WEEKS ACTUAL FIELD EXPERI- 
ENCE going on service calls and working on 
the repair bench for Chicago's largest in- 
dependent TV servicing organization. Age 
is no barrier. Many TCI students are over 40. 
ACT NOW! Fill 
FREE Catalog 


TODAY. 
COMMUNICATIONS 


TELEVISION © ‘institute 


205 W. Wacker Dr., Dept. 1-L, Chicago 6, Illinois 


service- 


large- 


and mail 
Sample 


out 
and 


coupon for 
Write 
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REVERSIGLE MOTOR Westinghouse —G-€. eee ne 
Y |, Ball-bearing MILLIAMPERE D.C. 50 ty 400 C.83- 08 En 
BC-438 BEACON adse iti 4 ty 37-0 to 50.. .63.98 1 1"—O to 500 DC. 3.95 Ea. 
- « — { . a a 
RECEIVERS * capacitor for start a co — To eon 2 an % 7,95 Ea. 
Similar to BC 1206 ing Brand New. . . —_ e —~ ' See * 
Manufactured by De 110 V., 60 Cy, “ - . — _ 
tadio Special ~ ‘Time METERS 
Low Price $3.95 ’ ba Souet-> Hrs 
10-12 Volts, 60 Cycle 3 
3” TRIUMPH 3 S Ea. Inch -95 Ea 
OSCILLOGRAPH 3 . ka 2°— DC and 0 to 
Complete Test Scope, with 2 0 i ise: 5 | ‘ 240 y A Ay ne $3.95 Ea 
built-in Wobbulator, "so as nee 
~ : Se ° ya, * SOUND POWERED 
compicte. _ $7.95 sand on TV of Fil | Semettive Ore in x HAND SETS 
——_—$—$—$—$—$—$—$ | 4 Ss Onl . J aric 
2 VOLT WET CELL f eo % y. A.C. Ex Bar a0" i ft. Operate from TS-10 7. = 4m 
cellent condition A Re al — metric pre « 
RADIO BATTERY Buy. artes needed fer ep 
charged (Appr SPECIAL 4.95. - Audible up 
weed tbe) TYEE 1.45 priced. at 95 Ideal for 
20-2 rye Se. MODEL GO-9 cs _ : TV antenna ginatalio. 
omptete set « ree with . 
tox and Connectio ms to TRANSMITTER Range or Voice for 1020 condition. xce ‘9 5 
make a 6 vol Amp. All brand New. 100 Watts eycles Audio witch $i7. 

Hrs. Battery Unenarged CW. or MCW. emission mounted on Filter, Excel- ee pair $17.95 | 
Approx, wt. $5. 95 Operates from 1 V lent for C W INTERVALOMETERS 
Ibs Set 800 Cycle, easily convert Ea .25 This yas wes used So re- 

o , < ecanc yomb loads at differ 
MG-149F INVERTER a to SO Cx a DESK TELEPHONES ent time intervals and now 
Low frequency ran 100 French T y p Vest 
Input 24 Vo DC 36 KC. to 00 RC. High fre- Elec ae a can be used ideally for 
Amps. 110 v, 400 Cy. AC ancy 3.000 KC. to 18.- ectric ellogg Mono dark room timer te. 
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Spot Radio News 
(Continued from page 18) 


Defending the recent color decision 
of the Commission during another talk 
in Bloomington, Indiana, he pointed 
out that... “in the heated public 
debate over the correctness of the 
Commission’s decision to adopt color 
standards embodying the CBS field- 
sequential color television system, 
some people have lost sight of the 
care taken by the Commission to in- 
sure that its final decision would be 
based on a fully-informed judgment 
and in the public interest. ... The 
color television issue which was part 
of a larger rule-making proceeding 
was not, aS many persons seem to 
believe, a private litigation between 
two or three large broadcasting inter- 
ests. It was a typical rule-making 
proceeding to determine what trans- 
mission standards for color television, 
if any, should be established for tele- 
vision stations.” 


MULTIPLEX FACSIMILE BROAD- 
CASTING, for years and years a lab 
project, has now entered that long- 
anticipated stage of transmission on a 
consistent basis, thanks to temporary 
rulings of the Commission. Now, FM 
broadcast stations can transmit mul- 
tiplex facsimile, provided the trans- 
mission does not reduce the quality of 
the aural programs simultaneously 
transmitted, and provided that no deg- 
radation of the aural programs results 
from such facsimile transmissions 
when received by FM receivers not 
equipped with a filter or any other ad- 
ditional equipment. 

Action on this interesting phase of 
broadcasting was taken in part as a 
result of striking demonstrations made 
by fax’s premier enthusiast and inven- 
tor, John V. L. Hogan, in his labs a 
few months ago in New York City. 
Transmitting over a circuit between 
Major Armstrong’s lab at Columbia 
University and the Major’s station in 
Alpine, N. Y. (KE2XCC), reception in 
downtown New York was recorded as 
excellent. 

An ingenious technique is used by 
Hogan to provide quality signals. A 
scanner is employed to modulate a 10- 
kilocycle carrier. This, in turn, intro- 
duces the output to a 35-kilocycle os- 
cillator and mixer, producing an am- 
plitude-modulated subcarrier of 25 
kilocycles. A filter is used to remove 
frequencies below 15,000 cycles. Thus, 
no appreciable facsimile signals can 
penetrate the aural range of frequen- 
cies. This ampltitude-modulated sub- 
carrier and the normal FM aural sig- 
nal are then introduced into the FM 
transmitter for transmission in the 
ordinary manner. 

Further proof that the Hogan sys- 
tem was an excellent medium ap- 
peared in the results of tests conducted 
during the summer of '48, when a se- 
ries of qualitative field studies were 
made in conjunction with WQXR-FM. 


In the course of this survey, more than 
120 standard FM chassis of more than 
20 makes were checked and no inter- 
ference was found with the sound pro- 
gram caused by the simultaneous fax 
program. During this entire testing 
period, the FCC was told, no listeners 
ever complained of any interference. 
Similarly during field tests involving 
a few test receivers in Philadelphia 
(WFIL-FM), Chicago (WEAW and 
WMAQ-FM), no interference or degra- 
dation was observed by the Hogan 
staff or other interested persons. 
(Bench tests, conducted by Hogan to 
determine the effectiveness of the sys- 
tem, also appear in the record to il- 
lustrate the possibilities of the multi- 
plexing plan. In these tests, fax sig- 
nal were applied to a multiplexer, the 
output of which was passed into an FM 
signal generator. For the first meas- 
urements no sound input was applied 
to the multiplexer. The deviation of 
the signal generator was set at plus or 
minus 5 kilocycles on a full black fax 
signal. The radio-frequency FM out- 
put of the signal generator was con- 
nected to the antenna terminals of the 
receiver under test. The output of 
the set was then passed through a 15- 
kilocycle low-pass filter and applied to 
the terminals of a vacuum-tube volt- 
meter. The low-pass filter was used 
to prevent the voltmeter from respond- 
ing to the inaudible carrier and side- 
band components in the vicinity of 25 
kilocycles, but still permitted an indi- 
cation of any voltage injected in the 
full audible spectrum by the fax signal. 
As an initial calibration procedure, the 
fax input to the multiplexer was dis- 
connected, an audible tone was ap- 
plied to the sound channel input of the 
multiplexer, and its level adjusted to 
produce 100 per-cent modulation, or 
plus or minus 75 kilocycles deviation, 
of the signal generator. The output 
of the system, as read on the volt- 
meter, was then recorded. In the in- 
terference test, the audio input tone 
was disconnected from the multiplexer 
and the fax input reconnected. The 
fax scanner was set to scan repeatedly 
a 110 line per inch black and white 
raster in order to produce a continuous 
modulation of the 25 kilocycle subcar- 
rier. The vacuum-tube voltmeter was 
carefully watched under this condition, 
but in no instance was there obtained 
a reading which could be attributed to 
interference caused by the fax sig- 
nals.) 

During the New York session, the 
Commission also heard William S. 
Halstead, prexy of Communications 
Research Corp., describe a system 
which differed from the Hogan ap- 
proach in one phase, the use of fre- 
quency shift instead of AM. In this 
method, a scanner is also used to mod- 
ulate a 10 kilocycle carrier. However, 
the resultant output is connected to a 
demodulator for removing the 10 kilo- 
cycle carrier; the demodulated signal 
is in turn introduced into a frequency- 
shift modulator and oscillator, which 
provides at its output an FM subcar- 
rier. This is fed to the transmitter for 
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transmission along with the normal 
aural signals. 

In a commentary on both systems, 
the Commission noted that there were 
three points which prompted the is- 
suance of temporary rather than per- 
manent regulations for transmission. 
One involved the use of test receivers 
with, in the main, a de-emphasis cir- 
cuit, operating prior to the first audio 
stage. The FCC experts pointed out 
that where de-emphasis is used after 
the first audio, intermodulation or 
other similar effects which may occur 
may be considerably increased, owing 
to the presence of the fax signal at 
its original amplitude at that point. 
The fact that the tests were, for the 
most part, qualitative rather than 
quantitative, and no definitive compar- 
ative studies of both systems had been 
conducted, was cited as another reason 
which made it difficult to establish per- 
manent standards. However, the Com- 
mission felt that the art would profit 
by a temporary ruling which would 
permit continuous tests and studies of 
both systems, and eventually provide 
data which would disclose which sys- 
tem is best for public service. 

In the meantime, multiplex fax will 
be on the air on an unlimited time 
basis. 


THE PETROLEUM INDUSTRY. 
one of the most active users of mobile 
radio systems, recently reported that 
it was running out of frequencies in 
the Texas-Louisiana producing areas 
where service demands are heavily 
concentrated. In an investigation of 
this problem, it was found that there 
are several solutions involving regional 
re-allocations which could be used, not 
only to help the oil folks, but others, 
such as the forest products group. 

A lucid explanation of how this 
unique plan might work was presented 
by Commissioner George Sterling dur- 
ing a recent talk before the Petroleum 
Industry Electrical Association in Dal- 
las, Texas. He pointed out that, in the 
instance of the oil diggers, the exclu- 
sive frequencies of the Forest Products 
Radio Service in the 49 mc. band might 
be used. Explaining that since the 
foresters have a regional concentra- 
tion of logging activity in the Pacific 
Northwest and since the oil activities 
were in the South and Southwest, it 
may be possible to adjust the present 
allocations in a manner which would 
be beneficial to both groups. “Such a 
plan,” he said, “presumably would 
take the form of an arrangement 
whereby some of the (oilers’) 48 and 49 
me. frequencies would be released to 
the logging group and they would do 
likewise with some of their frequencies 
for use in states where the oilers are 
crowded.” 

Channel splitting was offered as a 
second solution by the Commissioner, 
who indicated that operation in the 25 
to 50 kilocycle band could be on a 20 
kilocycle separation basis, rather than 
the present 40 kc. arrangement. Ster- 
ling declared that he realized that this 
type of change would have to be of an 
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evolutionary type, since... 
vantages could be realized fully only 
over a period of years.” However, since 
it is possible to produce FM equipment 
which could operate with such separa- 
tions, according to Sterling ... “the 
principal problem is to devise a means 
whereby we can take advantage of 
these equipment developments without 
working hardships on existing licensees 
operating on the present basis.” 

Another band was described as hav- 
ing become quite important to the oil 
industries; the microwave band. (The 
provisions on the books today provide 
for the temporary use of the 1750 to 
1800 ke. band for petroleum geophysi- 
cal operation, on a shared basis with 
the Disaster Communications Service.) 

Describing the possibilities of these 
higher bands, Sterling said: 
tas in the field of point-to-point radio- 
communications are being opened 
through increasing use of multi-chan- 
nel microwave installations. The pipe- 
line portion of the petroleum-natural 
gas industry has been a leader in pio- 
neering large-scale use of this type of 
equipment. It is a tribute to the flexi- 
bility and foresight of the industry... 
that this relatively new development 

. has been reduced to practical 
terms and applied on a wide scale.” 

Noting that eight pipe-line com- 
panies have been granted a total of 209 
station authorizations and that two 
more companies have asked for 33 ad- 
ditional stations, and that in addition, 
there were four more companies who 
had signed equipment contracts and 
were in the process of preparing appli- 
cations for stations, Sterling said that 
the oil-communications system was 
rapidly becoming quite a healthy serv- 
ice. It was disclosed that investments 
and commitments to invest in this serv- 
ice were on the order of ten to fifteen- 
million dollars, and that the bulk of 
the activity had occurred during the 
past six months. 

Here, truly, is an industry in which 
radio has more than proved its worth, 
having become an indispensabie tool in 
accelerating the productive capacity of 
not only the oil processers, but of other 
industries throughout the nation, to 
whom oil is so essential. L.W. 
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Sound Engineering 
(Continued from page 62) 


wheel. The impedance wheel, or drum, 
is pulled around by the friction of the 
film on its surface and when up to 
speed, resists any attempt to change 
its speed. This system will impart a 
constant motion to the film as it passes 
in front of the photocell. In Fig. 9 is 
shown the film transport system of a 
typical motion picture projector. 

It is interesting to follow the path 
of the film in its travel from the sup- 
ply reel through the projector to the 
take-up magazine, and observe the 
precautions that have been taken in 
the design to insure a constant motion 
in the sound head. 

Starting at the upper 
which houses the supply reel (A), 


magazine 
the 


film is pulled down by a constant speed | 


sprocket (B), then past the picture 
head aperture at (C). Below the pic- 
ture aperture, at (D), is another 
sprocket mounted on the shaft of an 
intermittent movement. 

The intermittent movement consists 
of a cam in the shape of a Maltese 
cross and a pin. This type movement 
is often referred to as the “Geneva 
movement,” because it was developed 
in Geneva by a Swiss watchmaker. 
The purpose of this movement is to 
pull the film downward, one picture 
frame at a time, for exposure to the 
screen. While the film is in motion a 
shutter cuts off the light from the 
lamp house, hiding the movement of 
the film from the viewers 
of the movement and the amount of 
exposure time for each frame will vary 
with different makes of projectors. 

Each picture frame is exposed for 
approximately 1/24 of a second. Due 
to the persistence of the human vision, 
the picture on the screen appears to 
be in continuous motion. Such a move- 
ment can, if not properly isolated from 
the sound head, induce a considerable 
amount of poor motion or flutter in 
the sound reproduction. 

Below the intermittent sprocket (D) 
is placed another constant speed 
sprocket (E). It will be noted a loop 
is left in the film between the constant 
speed sprocket (B) and the top of the 
picture aperture (C); also, a similar 
loop is made below the picture aper- 
ture before the film engages the con- 
stant speed sprocket at (E). 

The purpose of these loops is to 
create slack in the film to allow the 
intermittent movement a= sufficient 
amount of film during its downward 
pull; also, the loop isolates the jerky 
motion of the intermittent movement 
sprocket (D). 

From sprocket (E) the film passes 
between the impedance roller (F) and 
over the sound drum (G) which is 
mounted on a free-running shaft. On 
the opposite end of this shaft is an oil 
damped flywheel or rotary stabilizer. 
The friction of the film on the surface 
of the drum (G) causes it to rotate. 
The inertia of the rotary stabilizer on 
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Fig. 8. Block dicgram of “flutter bridge” 


the drum shaft irons out irregularities 
in speed and resists any changes in 
speed, thus reducing flutter. 

Leaving the drum, the film passes to 


| the sound sprocket (H) and over idler 


roller (I) to the take-up reel (P) and 
take-up mechanism (Q), on rear of 
lower magazine. Rollers O, and O: act 
as fire traps in the upper and lower 
magazines in the event of a film break. 
& third loop is allowed between the 
sound sprocket (H) and the idler roller 


| (I) to isolate the motion of the take- 


up reel from the sound sprocket. 

The sound exciter lamp and objec- 
tive lens barrel are shown at (J) and 
(K), the photocell housing at (M). An 
optical prism is mounted inside the 
drum (G) and reflects the light from 


Fig. 9. Film transport system of motion picture projector. 


» 


a, 


connected across picture projector output. 


the exciter lamp after it has passed 
through the sound track on the film to 
the photocell. Because of the mechan- 
ical construction the prism assembly 
is not visible. 

Small rollers are placed at the vari- 
ous sprockets to hold the film in con- 
tact with the sprocket teeth. The cen- 
ter of the roller which holds the film 
in contact with the surface of the 
drum (G) is faced with felt. This is 
referred to as a pad roller, and is the 
most important roller of the whole as- 
sembly. Any irregularities in its sur- 
face will induce flutter in the repro- 
duction. To obtain a smooth surface 
on the pad roller, it is ground on a 
lathe using a high speed grinder. 

Regardless of the constancy of the 


See text for identification. 
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drive system used, variations in speed 
will occur at times due to the changes 
in frequency of the power system and 
also play in the drive mechanism. Va- 
riations in speed can also be caused by 
the medium used for recording or re- 
| production. In disc recorders, varia- 
tions in speed are caused by the drag 
of the cutting head on the record. In 
some designs this may cause the turn- 
table to rotate slower than standard 
speed, resulting in an increase of pitch 
and tempo when the 
played back at the correct speed. 

Speed variations occur in film pro- 
jectors many times because of the drag 
of the film over the sprockets. If the 
film has shrunk, it binds on the sprock- 
et teeth, thus creating a drag on the 
drive system. 
anism is not in correct adjustment, it 
will also cause variations in speed as 
the take-up reel gets larger. Vibra- 
tions from the motor and gear trains 
in projectors may be such that they 
are transmitted to the photocell and 
preamplifier, and reproduced as a me- 
chanical noise. 

In magnetic tape recorders, this type 
noise is not as important; however, a 
constant source of speed is important. 
Several methods of transporting the 
tape from the supply reel to the take- 
up reel have been devised. The most 
common method is the pinch drive sys- 
tem, consisting of a rubber and a steel 
puck. The magnetic tape is pinched 
between these two, and pulled through 
the transport system. Separate mo- 
tors operate the take-up and supply 
reels. 

Fluctuations in the speed of repro- 
ducing and recording devices are meas- 
ured with a “flutter bridge.” A block 
diagram of such a device is shown 
connected across the output of a mo- 
tion picture projector in Fig. 8. 

The flutter bridge consists of a 3000 
cycle bandpass filter, a tuned bridge, 
and an indicating meter. A film sound 
track of 3000 cycles is placed on the 
projector and the bridge connected 
| across the output of the projection 
system power amplifier. 

The 3000 cycle signal from the sound 
track is amplified and applied through 
an attenuator and input transformer, 
to the input of the bandpass filter. At 
the output of the filter is a Wien bridge 
| circuit, which may be tuned to the fre- 
quency of 3000 cycles. If the output 
| from the projector sound head is con- 
| stant, the bridge will be balanced and 
|no deflection of the meter obtained. 
However, if the projector has poor mo- 
tion, the variation in speed of the film 
as it passes the photocell will unbal- 
ance the bridge and deflect the meter. 
The filter removes any hum or har- 
monics that might be introduced by 
the amplifier system. Two full-scale 
sensitivity ranges are available on the 
flutter indicator, one reading from 0 to 
0.5% and the other 0 to 2.0%. 

Careful observation of the meter 
pointer action will generally give a 
clue to the type flutter. 
cy flutter and “once arounds” are in- 
| dictated by low swings of the meter 
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| needle. The magnitude of the disturb- 
ance is indicated by the amplitude of | 


the meter swing. The frequency of 


the disturbance will be one-half the 


meter swing. Medium high frequency 
flutter is indicated by rapid motions of 
the meter needle; however, 96-cycle 
sprocket hole and other high frequency 
disturbances are indicated by a steady 
deflection of the meter, because the 
meter movement cannot follow the 
rapid changes of the disturbance. 

Films used for measuring the flutter 
of projection equipment are made on 
special recorders having negligible 
flutter. Measurements on disc record- 
ers are made by first recording a 3000 
cycle tone starting at the outside of 
the record and recording to the small- 
est diameter. Without disturbing the 
record, relative to its placement on the 
turntable, it is played back and the 
flutter measured with a flutter bridge 
connected across the output of an am- 
plifier. Magnetic tape recorders are 
measured in a similar manner. 

The most important thing in all flut- 
ter measurements is: if a film sound 
track or a pre-recorded record is used 
for the signal source, it must have very 
low flutter within itself or the meas- 
urement is of no value. Specially 
processed disc records can be obtained 


for the measurement of reproducing | 


equipment. The trick in using these 
records is to center them perfectly on 
the turntable before making the meas- 
urement. This may be difficult due to 
the center pin of the turntable not 
fitting the record center hole tightly. 
If this is the case, a weight should be 
placed over the center pin and the rec- 
ord centered while making a measure- 


ment. When the lowest flutter read- 
ing is obtained, the record will be 
centered. 


When measuring the flutter of a pro- | 


jection machine, at least 1000 feet of 
3000 cycle sound track should be used, 
and about 200 feet of it run onto the 
take-up reel before attempting a meas- 
urement. Special films for flutter 
measurements, frequency response, 
and optical adjustments of sound 
heads may be obtained from The Mo- 
tion Picture Research Council, Holly- 
wood, California. 
(To be continued) 
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Mae’s Service Shop 
(Continued from page 58) 


For a few minutes no one said any- 
thing. Then Mac asked, “What’s the 
matter? Have you two run out of 
gripes ?” 

“No, we’ve just run out of breath,” 
Barney retorted. “However, Boss, to 
tell you the truth, we’re kind of puz- 
zled. Ordinarily you are the man who 
could pose for all three of those little 
monkey statues called Hear No Evil, 
See No Evil, and Speak No Evil; but 
suddenly here you are cussing cus- 
tomers right along with us. We sim- 
ply don’t get it.” 

“Maybe a little explanation is in or- 
der,” Mac admitted. “Here’s how I 
look at it: there is no denying that 
anyone in business is certain to meet 
up with a lot of exasperating quirks of 
human nature. Quite possibly in serv- 
ice work you encounter more of this 
sort of thing than you do in retail 
selling, for the service customer is al- 
ready in an unhappy frame of mind 
to discover that his radio or his watch 
or his automobile is not going to run 
forever without needing some repairs. 

“But putting up with this is just a 
part of the job that you took on when 
you went into servicing. Disagreeable 
customers go right along with discov- 
ering that mice have been keeping 
house in a set you have to work on, 
with the attar-of-rotten-eggs smell you 
have to endure while removing a 
burned-up selenium rectifier, and with 
the patience-trying job of restringing 
one of the Rube Goldberg dial cords 
often found in modern sets. If you 
take these things in stride as just part 
of the day’s work, that is all there is 
to them. 

“I have found two things,” he went 
on, “that help a lot in keeping my 
sense of humor. The first is to do just 
what we are doing here: let off steam 
by chuckling over these customer foi- 
bles here, inside the privacy of our 
own little organization, where it can do 
no harm. Customer cussedness is 
something you can either laugh at or 
get mad about, and laughing is much 
better for both your business and your 
digestion. 

“The second thing is always to keep 
in mind a motto I saw recently that 
said: 

“ “Be kind, for everyone you meet is 
fighting a hard battle.’ 

“This certainly is the truth today. 
There is not a person without some 
worry or other that is reflected in his 
or her behavior. Possibly the woman 
who is so irritatingly insistent on get- 
ting her set back without delay has a 
son in the service and is terribly eager 
to get every bit of news about the 
armed forces. 

“Few people,” Mac concluded, “are 
deliberately aggravating; and unless 
you honestly believe this, you have no 
business doing work that brings you 
into direct contact with your custom- 
ers.” 
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ERRATUM 
There were several inaccuracies in the arti 
cle “Radio-Radar-Sonar in Naval Applications” 
Samuel Freedman appearing in the April 
issue. Correction of these errors is made on 
page 112 of this issue. 
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SPEAKER ENGINEERING 


HERE'S a good reason why 
Quam builds more speakers 
for original equipment than any 
other speaker manufacturer. It's 
because Quam speaker engineering 
has always been ahead of the field 
—and because Quam has pioneered 
more speaker improvements. 
When you Quam Replacement 
Speakers you are selling the finest! 
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For RCA Victor 630TS 
see PF INDEX No.25 


FREE—GET IT NOW! 


| urement. 


needle. The magnitude of the disturb- 
ance is indicated by the amplitude of 
the meter swing. The frequency of 
the disturbance will be one-half the 
meter swing. Medium high frequency 
flutter is indicated by rapid motions of 
the meter needle; however, 96-cycle 
sprocket hole and other high frequency 
disturbances are indicated by a steady 
deflection of the meter, because the 
meter movement cannot follow the 
rapid changes of the disturbance. 

Films used for measuring the flutter 
of projection equipment are made on 
special recorders having negligible 
flutter. Measurements on disc record- 
ers are made by first recording a 3000 
cycle tone starting at the outside of 
the-record and recording to the small- 
est diameter. Without disturbing the 
record, relative to its placement on the 
turntable, it is played back and the 
flutter measured with a flutter bridge 
connected across the output of an am- 
plifier. Magnetic tape recorders are 
measured in a similar manner. 

The most important thing in ail flut- 
ter measurements is: if a film sound 
track or a pre-recorded record is used 
for the signal source, it must have very 
low flutter within itself or the meas- 
urement is of no value. Specially 
processed disc records can be obtained 
for the measurement of reproducing 
equipment. 
records is to center them perfectly on 
the turntable before making the meas- 
This may be difficult due to 
the center pin of the turntable not 
fitting the record center hole tightly. 
If this is the case, a weight should be 
placed over the center pin and the rec- 
ord centered while making a measure- 
ment. When the lowest flutter read- 
ing is obtained, the record will be 


| centered. 


When measuring the flutter of a pro- 
jection machine, at least 1000 feet of 
3000 cycle sound track should be used, 
and about 200 feet of it run onto the 
take-up reel before attempting a meas- 


urement. Special films for flutter 
measurements, frequency response, 
and optical adjustments of sound 


heads may be obtained from The Mo- 
tion Picture Research Council, Holly- 
wood, California. 

(To be continued) 
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Mae’s Service Shop 
(Continued from page 58) 


For a few minutes no one said any- 
thing. Then Mac asked, “What’s the 
matter? Have you two run out of 
gripes?” 

“No, we've just run out of breath,” 
Barney retorted. “However, Boss, to 
tell you the truth, we’re kind of puz- 
zled. Ordinarily you are the man who 
could pose for all three of those little 
monkey statues called Hear No Evil, 
See No Evil, and Speak No Evil; but 
suddenly here you are cussing cus- 
tomers right along with us. We sim- 
ply don’t get it.” 

“Maybe a little explanation is in or- 
der,” Mac admitted. “Here’s how I 
look at it: there is no denying that 
anyone in business is certain to meet 
up with a lot of exasperating quirks of 
human nature. Quite possibly in serv- 
ice work you encounter more of this 
sort of thing than you do in retail 
selling, for the service customer is al- 
ready in an unhappy frame of mind 
to discover that his radio or his watch 
or his automobile is not going to run 
forever without needing some repairs. 

“But putting up with this is just a 
part of the job that you took on when 
you went into servicing. Disagreeable 
customers go right along with discov- 
ering that mice have been keeping 
house in a set you have to work on, 
with the attar-of-rotten-eggs smell you 
have to endure while removing a 
burned-up selenium rectifier, and with 
the patience-trying job of restringing 
one of the Rube Goldberg dial cords 
often found in modern sets. If you 
take these things in stride as just part 
of the day’s work, that is all there is 
to them. 

“I have found two things,” he went 
on, “that help a lot in keeping my 
sense of humor. The first is to do just 
what we are doing here: let off steam 
by chuckling over these customer foi- 
bles here, inside the privacy of our 
own little organization, where it can do 
no harm. Customer cussedness is 
something you can either laugh at or 
get mad about, and laughing is much 
better for both your business and your 
digestion. 

“The second thing is always to keep 
in mind a motto I saw recently that 
said: 

“Be kind, for everyone you meet is 
fighting a hard battle.’ 

“This certainly is the truth today. 
There is not a person without some 
worry or other that is reflected in his 
or her behavior. Possibly the woman 
who is so irritatingly insistent on get- 
ting her set back without delay has a 
son in the service and is terribly eager 
to get every bit of news about the 
armed forces. 

“Few people,” Mac concluded, “are 
deliberately aggravating; and unless 
you honestly believe this, you have no 
business doing work that brings you 
into direct contact with your custom- 


ers.” 
-f0- 
duly, 1951 
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6SN7GT 98¢ 6AU6 79¢ | GALS 79¢ 5U4G 79¢ I : oe id Atinine . There were several inaccuracies in the arti- 
1X2 $1.19 68G6G $1.83 | 6K6GT 79¢ 6BA6 89c 43 (top right) Zenith Radio Corporation here were several inaccuracies in € 
1B3GT 1.08 6CD6G 2.59 Sree 30 ng, ST 43 (bottom) Motorola, Inc cle “Radio-Radar-Sonar in Naval Applic ations’ 
636 1.49 12AT7 1.59 25% Dep. Bal. 22. =. 46, 47, 48 Edward P. Downes by Samuel Freedman appearing in the April 
Sell Your Tubes @ Make $$$ F.0.8., New York City } 59 Raytheon Manufacturing issue. Correction of these errors is made on 
Company page 112 of this issue. 
2 S35 E. Tremont * 
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Rate 50c per word. Minimum 10 words 


RADIO ENGINEERING 


RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly Expenses low 


Write for catalog 
Dept. N, Valparaiso 


Valparaiso Technical Institute, 
Ind 


SALE 


1I5A Sea 
Wellman, 335 8 


TWO complete APS 
Walter ¢ 
tralia, Il 
HOTTEST surplus 
tronics-Hydraulies, 
Everett, Wash 
OHM Coax; 300 ohm twin; 
quire Harry Van Dick, Little Falls, N. J 
FIVE Element TV Yagi Beams, Aluminum Tubing 
eli Write for prices. Willard Radcliff, Fostoria, 
Ohio 
RECORD changer 


Search Radar 
Sycamore St., 


sets 
Cen- 


Elec- 


Rose, 


list in the 
Aircraft-Gadgets 


country 
Dick 


reasonable. In 


parts for leading makes We 
ship everywhere, Friend's Wholesale Distributors, 
106 N. 6th St Philadelphia 6, Pa 


DIAGRAMS Radio, Record Changers, Recorders 


7 relevision with Service Data, $1.25 up. State 
manufacturer and model number. Kramer's Radio 
Service, Dept. N8, 36 Columbus Ave., New York 
9 

ALL popular tubes, lowest prices. 200 ohm/25W 
Clarostat boxed rheostats, 2% Plus postage. Free 


list, no dealers. Tubes, surplus bought, send list 
tet 73 Caroline Ave Yonkers 5, N : 
WANTED 
TELEPHONES & Telephone equipment. W. E. HA 
1 Receiver and | Transmitter capsules. State 
condition, price and quality W. L. Jennings, 139 
State St., Montrose, Mich 
WANTED TS/34/AP Oscilloscope, any condi 
tior Crest Laboratories, 2117 Mott. Far Rocka 
way, N. ¥ FA 7-2732 
“WANTED” MX215/APG Blowers 28 V.D.C 
1/100 7000 R.P.M A-l Refrigeration Service, 
13833 San Antonio Drive, Norwalk, Calif 
NEED ART-13; ARC-1 ARC-3; DY-17; TS-12 
TS-13; MN-26 J or K; BC-342; BC-312; BC-611 
Handie Talkie (or any part) 1-100 BC-348 ; 
BC-788 A, AM, B or ¢ 1-152A, AM, B or C; 
TS-67 ; teletype, test or any other equipment. Will 
trade. Write Bob Sanett (W6REX), 4668 Dock 
weiler, Los Angeles, Calif. 
AN/APR-4, other APR ARR-,”’ TS-, 
“IE-,"" ARC-1, ARC-3, ART-13, everything sur 
plus ; Tubes, Manuals, Laboratory equipment. De- 
scribe, price in first letter Littell, Farhills Bo» 
26, Dayton 9, Ohio 


HELP WANTED 


BE your own Bo Sales Kit free 
Adelphia Specialty C« 1512 
delphia, Pa 


Mail post card 
Sansom St., Phila- 
Your future begins at this address 


CORRESPONDENCE COURSE 


USED Correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free 
(Courses bought.) Lee Mountain, Pisgah, Ala 
USED Correspondence Courses and Educational 
Books bought, sold, rented catalog free Educa- 
tional Exchange, Summerville, Ga 

RADIO Servicing Course shows latest short cut 
methods Lessons easy to follow Only $3.00, 


postpaid in U.S.A. Buyers Syndicate, 
St., Springfield, Mass 


MISCELLANEOUS 


CONVENTION Notice! ARRL West Gulf Division 


30 Taylor 


Convention in Austin, Texas, August 18th and 
19th, 1951. The Convention Committee is planning 
a great program with fun for the whole family! 
Plan for a great time in Austin in August! For 
general information, write Austin Amateur Ra- 
dio Club, Box 1716, University Station, Austin, 
Texas 


AD-VANNT AGE 


Take advantage of the world's biggest Clas- 
sified Ad opportunity—Your ad in RADIO 
& TELEVISION NEWS Classified Section will 
get more action—more inquiries—quicker, 
and at less cost than in any other magazine. 
Monthly net paid circulation over 200,000. 


July, 1951 


the 


Vv. T. Vv. e 


chicago 


ELECTRONIC MULTITESTER 


A versatile new Chicago Vacuum Tube 
Volt Meter with more ranges and 
greater utility—at the lowest price in 


the industry! 


$ 


RANGES 
o¢ VOLTS 


0-5,10,50,100,500,1000,5000. Input impedance: 
20 megohms (including 10 megohms in the DC probe) 


AC VOLTS 
0-5,10,50, 100,500, 1000,5000 
Input impedance: 10 megohms 


OHMS 


0 te 1000 megohms in 6 ranges with center scale 


readings of 10,100, 1000,10K,1Meg.,10Meg. 


CAPACITANCE 


50 MMF to 5000 MF in 4 ranges. Low voltage power 
source enables testing of electrolytic condensers. 


MILLIAMPERES 
DC 0-1,10,100,500 
(Not electronic) 50 millivolt drop. 


The big 5/2" meter is mounted in 
a handsome brown Hammerloid 
case slanted for easy reading. 


See Your Parts Distributor or 
Write for Complete Information 


Operates on 115 V.A.C. Dimensions: 6%" Wide x 


9'5/6" High x 6” Overall Depth 


CHICAGO INDUSTRIAL INSTRUMENT CO. 


536 W. ELM ST. 


NEW! SENSATIONAL GAIN 


pHoenix YAGI 


@ 300-ohm Impedance 

@ Exclusive Mast Clamp Design 
@ Quick Rig Installation 

@ Long-Lasting . . . Trouble-Free 


ELECTRONICS 
INC 
LAWRENCE, MASS 


PHOENIX 


CHICAGO 10, ILL. 


Profitable Careers in Radio 


TELEVISION 


ELECTRONICS 


CREI RESIDENCE SCHOOL 
trains you for 
vital industry 
—qualifies you 
for better jobs 
in the armed 
services. 


® Your success in this highly technical field 
depends on how much you know and how well 
you apply it. Whether you want a career in 
the electronics industry, where critical short- 
ages of trained men exist, or plan to enter 
military service, CREI Residence School train- 
ing is your key to a better job at higher pay. 

Recognized as outstanding by engineers, educators, 
the Armed Services, and important firms like RCA- 
Victor, Bendix, and United Air Lines (whose tech- 
nicians have received CREI training at company ex- 
pense) your course can be completed in approximately 
twenty months. 


ILLUSTRATED CATALOG FREE 
Send for the new descriptive catalog, with survey 
of opportunities, and details of course and school. 
New classes start twice a month Act now! 
VETERANS: Training available under G.I. Bill. July 25, 
1951 is deadline for most veterans. Don't delay! 


APITOL RADIO ENGINEERING INSTITUTE 


4n Accredited Technical Institute Founded in 1927 


Dept. 137C, 16th & Park Rd., N. W., Wash. 10, D.C. 


ie | 


l Please send FREE Residence School Catalog 137C | 


fj niudiell 
Street = _ “a 
City Zone a ! 
O Veteran 0 Non-Veteran Age —— 


Send details about Home Study Courses. 
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pictures a_ lifetime. 
a at 15 second intervals—1 /1000th 
second. duration. True daylight color. Usa 
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35mm and 16mm FILM 
Guaranteed Govt. Surplus 


Smm Pius-X Pan 2° E Exp, <= 
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L_10” Hi-FiSpkr Ideal 
Concentric, Separate 
Woofer & Horn Driver Tweete 
cps Range 
YourR aeepree—earve: NOISE”’ 
* Anti-static fluid Enough for 180 
applications .69c¢ 
aaa SPEAKER BUY: 
3000 ohm field HvyDty 


30) w/ 
her Pentode From Equip. 
a 


OueptXrate r Like 
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. contrid PhonoMotor 33 rpmw / 

HvyDty 110VACoper A 
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8 s. 38 
36 Voits In, 28 Voits Out 
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3.98 38 11.98 12 


HEADSETS 


24000 ohms—P16, 2 Revrs 


000 
w/PL54&CO73A, 
Less Band —y 

600 ohms—HS33 2 Re 

w/Band, Cushion, Plug. ‘Used Exc. 
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TRANSFORMERS 


1185V seeve INPUT 
Vé 7 


Full-Wave, : 
3A Hypersil Col 
2500V for CRT, 
Ken Zs 


0 
13200" ‘ a7sver yidoma. 
ae oa 3V 5A H’ Sid, 


"S. 3V iy reps 


SV /3A, 2.5V/ 
H.Vinsitd.$9.98 
6.3 /5a, 5 da 


8 

2a, Xceilent "i800 Vv" 

w nd. : +e ag —, oo. 49 
Ss 3A, 


355vct /325ma, 450v vi c saitiv ins. 
2x330vct /10ma ior 660vct) H’ 
FILAMENT vaanerenmans 
6.3vct /4A Fud 6; 6.5A)H'Sld HiVins. ..$2. 
6.3v /2A, $ bE SY HVins.... 4. 
"Sv /2a; Tc; 7.8ve . 4. 
12.6vct /1.25A, $1.98; Pay j@a csd.: 4 
MODULATION and AUDIO XFMRS 
MODUL /240 Watts Peak PP Par 807's to 
PP807's RF/2000 ohm Load STANCOR/ 
USN_ H'Sid $6.95 
UNIV ouTPT (az Watts Any 
Coil UTAH 
Line Auto Pormer ‘Sow UTi 
4Ax. .89 
6AX . 


4. 


Tube Any Voice 
29; 2 for $1.98 
LVM-11.$3.49 
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